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ABSTRACT
In the rice industry in South Vietnam, the rice produced by the 
farmer reaches the consumer through the intermediary activities of 
markets. This study aims at an analysis of the groups of people 
involved in the three stages of the process, namely, the production, 
the marketing and the consuming stages.
In the production stage (Chapter 3), the supply response model is 
analysed under two aspects: area response and yield response. This 
section pays primary attention to the farmer's response to price changes. 
Besides, it also attempts to study other factors that influence the 
production level such as technology, weather, fertilisers and degree of 
security.
In the case of consumption (Chapter 4), the factors believed to 
determine the demand for rice are studied. Besides the population factor, 
the income of the consumer is an important variable influencing the rice 
demand. The behaviour of the people toward the price increase or 
decrease is studied in two regions: a rice surplus region and a rice 
deficit region.
The marketing efficiency is investigated under two criteria: price 
efficiency and the operation efficiency under the prevailing technology 
relating to the processing and transportation facility. The seasonal 
price flucutation is estimated. Upon the criterion of the price dif­
ference between the peak season and the off season, the return to the 
rice holder is calculated in order to evaluate the degree of rice price 
fluctuations. The price spread between certain market levels is also
(v)
calculated to gain an insight into the degree of market competitiveness 
(Chapter 5).
The results obtained relating to the behaviour of consumers, 
producers and merchants are used to assess the government import program 
in Chapter 6.
The last chapter is a summary and suggests some programs and 
policies to achieve a rice production increase in order to allow South 
Vietnam to become self-sufficient.
(Vi)
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CHAPTER 1
INTRODUCTION
1*1 The Economic Importance of the Rice Industry in the South
Vietnamese Economy
South Vietnam is predominantly an agricultural economy and 
most probably it will remain as such in the foreseeable future. It is 
estimated that about 70 to 80 per cent of its population of 20 million 
(1973) is currently engaged in production of crops such as rice, vege­
tables , fruits, tea, fishery products and animal products such as 
poultry and pigs. According to recent estimates, there are approxi­
mately 2 million farm units and over a quarter of a million fishermen 
that make up the country's agricultural sector.
In broad terms, the agricultural industry of South Vietnam 
accounts for around 60 per cent of the total value of goods produced 
(Gross National Product), which consists of the value of agricultural 
production, processing, transportation, marketing and inports of 
agricultural products. Approximately two-thirds of the value of agri­
cultural production is the net contribution of farming, which consists 
of the return to the farmer and the shares for hired labour, creditors, 
landlords and the government in the form of wages, interest, 
depreciation, rent and taxes. Of the 220 billion piastres final product 
which originated primarily from farms in 1968, 80 per cent was consumed 
as food products in the country (Figure 1.1).
The breakdown of the Gross Domestic Product by industry gives 
another view (Table 1.1). Agriculture contributes nearly a third of
Gross Domestic Product.
FIGURE 1.1
THE CONTRIBUTION OF THE AGRICULTURAL INDUSTRY TO GROSS NATIONAL PRODUCT IN SOUTH VIETNAM, 1968
Food product 
(175 billion $VN)
Synthetic inputs
Agricultural
inputs
(28 billion $VN)
Non food product 
(42 billion $VN)
Value of 
agricultural 
production 
(154 billion $VN)
Processing
- transportation
- marketing
(38 billion $VN)
Agricultural net product
- depreciation and profits 
(106 billion $VN)
Final product 
originating 
primarily 
on farms
(220 billion $VN)
Purchased
- livestock
- fertilisers
- other non farm products 
(48 billion $VN)
The Gross National Product in 1968 was 385 billion $VN
Source: USAID, 1970.
3TABLE 1.1
DOMESTIC PRODUCT BY INDUSTRY, SOUTH VIETNAM, 1968
(current prices)
Industry Value in billions $VN %
Agriculture, forestry, fishing 106 34
Manufacturing, commerce utilities 92 30
Government service and defence 76 24
Services 40 12
Total Domestic Product 314 100
Source: Vietnam Statistical Yearbook, 1971
Within agriculture, rice plays a prominent role. The pattern 
of agricultural production (Table 1.2) shows the importance of rice, 
which is the major subsistence crop in the economy of South Vietnam.
Rice represents approximately one-third of the total value of agri­
cultural production and its value accounts for around 60 per cent of total 
food crops.
South Vietnam has a total land area of about 17 million 
hectares and of this around 6 million hectares are covered by forests. 
Approximately 3 million hectares are under cultivation or have been 
tilled in the past, and of this area two-thirds is currently utilised in 
the production of rice.
Before the war of national liberation which started in the late 
1950s, South Vietnam was a major exporter of rice. Only rubber surpassed 
rice as an export product. In 1963 the value of rice exports accounted 
for nearly 50 per cent of total export earnings, but by the mid-1960s 
large quantities of rice had to be imported (about 750,000 tons in 1967).
4TABLE 1.2
VALUE OF AGRICULTURAL PRODUCTION, SOUTH VIETNAM, 1968
(current prices)
Commodities Value in billions $VN %
Food Commodities
Rice 54.6 35.5
Vegetables and tubers 13.7 8.9
Fruits 12.9 8.4
Other crops 6.5 4.2
Total food crops 87.7 57.0
Livestock products 28.9 18.8
Fishery products 32.1 20.9
Total food 148.7 96.7
Non food commodities
Rubber 1.5
Tobacco 1.8
Fibre crops 0.7
Forest products 1.0
Total non food 5.0 3.3
TOTAL 153.7 100.0
Source: USAID, 1970
In 1968 the value of rice imports represented nearly 20 per cent of total 
imports (Table 1.3).
Year
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
345
244
182
217
235
272
268
307
323
370
653
749
668
853
779
TABLE 1.3
SOUTH VIETNAM TOTAL IMPORTS/EXPORTS, 1956-1970
EXPORTS IMPORTS
Rice Rice Rubber Others Total Rice Rice Others
*000
tons million $US
*000
tons million
5 0.3 39.3 5.5 45.1
184 19.9 48.8 11.8 80.5
113 13.5 35.5 6.1 55.1
246 23.4 46.9 4.7 75.0
340 27.3 48.0 9.1 84.4
154 14.6 43.8 25.9 69.7
84 8.7 37.9 10.0 56.6
323 35.7 33.5 7.5 76.7
49 5.3 33.3 9.9 48.5
26.0. 9.5 35.5 129 20 350
22.0 5.6 27.6 434 71 582
13.3 3.1 16.4 750 134 615
9.7 2.0 11.7 678 133 535
9.4 3.1 12.5 326 67 786
9.0 3.7 12.7 553 95 684
Source: Nguyen Van Hao, 1972.
6This reversal in the rice situation, i.e., being an import 
commodity rather than an export one, coupled with other factors beyond 
the scope of this study, had certain adverse effects on the balance of 
payments especially in the 1960s. On the basis that peace and order 
be established in the country and the economy will become stable 
in the future, it is felt that the rice industry warrants a detailed 
study in view of its importance and the fact that rice is the main 
staple diet.
1.2 Objectives of the Study
The study seeks to provide a starting point for further thorough 
investigation and analysis of demand and supply aspects, not only for rice 
but also for other agricultural commodities in South Vietnam.
Firstly, the study aims to estimate the supply response function 
for rice in South Vietnam using time series data. In the supply response 
of rice, the study proceeds to investigate whether farmers in South 
Vietnam respond to price changes in the same way as do farmers in developed 
countries; that is, whether an increase in the market price of rice 
stimulates production and vice versa; or whether the farmer’s response to 
price variations is "abnormal", as in many developing countries "abnormality" 
in some underdeveloped countries has resulted from technical and organ­
isational restrictions on the production potential, and the horizon con­
sumption of the producers. The investigation will be conducted in the two 
main rice producing areas, the Delta region (the southern part of South 
Vietnam) representing the surplus area, and the Central Lowland region 
representing the deficit area (Figure 1.2).
Secondly, this study concerns itself with measuring the short- 
run impact of changes in major demand forces on domestic consumption.
Here, the relative importance of changes in economic factors such as the 
price of rice, prices of substitutes, and income, will be considered.
7FIGURE 1.2
ADMINISTRATIVE MAP OF SOUTH VIETNAM
17th para Ile
Central Low lands
Central Highlands
astern part of 
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southern region 
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CAMBODIA
SOUTH CHINA SEA
National boundaries 
Provincial boundaries 
Regional boundaries
The scale of I:5,000,000 
Source: Agricultural Statistics Yearbook, 1971
8Furthermore, the effects of demographic variables such as population 
growth and animal population, especially in the rice surplus regions, 
will be investigated.
Thirdly, as it has been seen that the gap between local pro­
duction and consumption of rice increased, a review of the marketing 
system is undertaken. The objective of this part is an attempt to 
examine the efficiency of the marketing system through the aspects of 
pricing efficiency and operational efficiency. Two main hypotheses are 
investigated in this chapter; that seasonal fluctuation in prices are 
consistent with storage costs, and that there is some degree of com­
petition in rice marketing in South Vietnam.
1.3 The Organisation of the Study
This study consists of seven chapters. Chapter 1 outlines the 
relative importance of the rice industry in the South Vietnamese economy. 
This is followed by summarising the objectives, the data source and 
limitation of the study.
Chapter 2 is basically of a descriptive nature and provides 
reference points for the analyses to follow. Part A of Chapter 2 contains 
the required general background information relating to the rice industry. 
Here, trends in the cultivated area, the cycle of rice growing, the 
distribution of rice farms by size, and the level of technology especially 
with respect to the application of fertiliser and mechanisation are 
presented. Part B of Chapter 2 gives a break down of rice utilisation, 
i.e., use for seed, feeding animal, human consumption, etc. The differ­
ences in the demand for good between regions and between income groups are 
touched upon in section 2.12.
9Chapter 3 is concerned with the analysis of rice supply response. 
In this chapter, two main rice growing areas were considered, i.e., the 
Delta region (surplus area) and the Central Lowlands (deficit area). The 
Nerlovian dynamic supply response approach has been adopted to estimate 
how farmers respond to price changes. Two separate models, i.e., area 
response and yield response, are estimated for each region by using 
multiple regression analysis for the period between 1960 and 1972. In the 
discussion section, the results obtained from these analyses are compared 
with those relating to other developing countries.
Chapter 4 deals with rice demand analysis. The demand function 
for all South Vietnam and regional demand functions for surplus and 
deficit areas are undertaken through the use of multiple regression analysis. 
The method of forming livestock index numbers is outlined in section 4.3.2. 
The price and income effects obtained from the analyses are discussed in 
the final part of this chapter.
Chapter 5 discusses the marketing of rice in South Vietnam. The 
two main statistical techniques used in this chapter are analysis of 
variance (ANOVA) and moving average ratio. These techniques are used to 
investigate price seasonality. The marketing margins at the provincial 
level, Saigon whole level and Saigon retail level are also examined. Some 
comments relating to operational efficiency are made in section 5.2.2.
Chapter 6 reviews the government intervention policy relating to 
the rice sector, especially the distribution phase.
Chapter 7 contains a brief summary of the study and certain 
recommendations to increase rice production in order to achieve self-
sufficiency.
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1*4 Data Sources
This study is based on secondary data, which were obtained 
mainly from the Agricultural Statistics Yearbooks, and Monthly Bulletins 
of Agricultural Economics, both published by the Ministry of Agriculture, 
South Vietnam.
The other data are provided from the South Vietnamese National 
Statistical Institute and the United States Agency for International 
Development (USAID), Agriculture Economic Division.
1.5 Limitations of the Study
There are several serious conceptual and statistical diffi­
culties and uncertainties in interpreting the reliability of the available 
figures for South Vietnam's economy. This is due primarily to the 
instability of the country's economy brought about by the continuous civil 
war. Secondly, the lack of research or surveys in the past resulted in 
a lack of data required for the present study. In addition to increasing 
the difficulty of undertaking the present study it is feared that in 
certain parts it has also become less meaningful. For instance, to fully 
undertake the demand and supply analysis the number of observations was 
relatively small. This is because the earlier time series data, before 
1960, were not completely reported in any statistics of South Vietnam.
Also the unavailability of primary or secondary data relating 
to the amount of fertiliser used for rice production in each region through­
out the period, prevented the inclusion of the fertiliser variable in the 
supply response analysis. Furthermore, a meaningful and detailed supply 
analysis should have been broken down into the single transplanting area, 
the rice floating area and the double transplanting area (defined in 
section 2.2), in the Delta region, at least.
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Similarly, on the demand analysis side the unavailability of a 
break down in income data between surplus and deficit regions prevented 
the inclusion of income in the demand models for these regions. Further­
more, the unavailability of complete information prevented the estimation 
of separate demand relationships for rural and urban areas. Another 
possible break down of total rice consumption would have been that between 
human consumption and feeding livestock. Once more, a lack of data 
rendered this unfeasible.
It is hoped, however, that the techniques and models used in 
this study will again be used in the future when more accurate data 
becomes available. Furthermore, the results of the demand analysis under­
taken in this study are believed to be of relevance to planning authorities 
in centrally planned economies.
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CHAPTER 2
PART A
THE BACKGROUND OF RICE GROWING IN SOUTH VIETNAM
2.1 The Area of Production
Rice is planted in almost all parts of South Vietnam, especially 
in the Delta region (western part) and in the provinces along the coast. 
Appendix A.1 shows that among 2.7 million hectares^ under cultivation in 
1972, nearly 2 million hectares (around 75 per cent) were in the Delta.
The Central Lowlands rice area represents 15 per cent of the total culti­
vated area and less than 10 per cent of the total rice area is in the
Eastern part of the Central Highlands, together. These areas are shown
in Figure 2.1.
There are regional differences in the yields of most crops 
(Appendix A.1). In general, the fertile soil of the Delta produces the
highest yields, the Eastern part of the Southern region has slightly
lower yields, and the Central Lowlands have still lower yields. The 
Highlands, with shifting cultivation practices, generally produce the 
lowest yields.
2.2 Methods of Rice Cultivation
Depending on soil conditions and the availability of irrigation 
systems, there are four indigenous practices of rice production in South 
Vietnam. These are namely:
(a) Single transplanting: This method of rice cultivation 
is the most common and is practised widely in Vietnam.
1. A land area which practices double cropping each year is counted 
twice.
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FIGURE 2.1
PADDY: AREA OF PRODUCTION, SOUTH VIETNAM
7th para I Ie
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The scale of 1:5,000,000 
Source: Agricultural Statistics Yearbook, 1971
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It is followed in the Central lowlands, the Eastern 
part and in certain provinces such as Kien Tuong,
Long An, Kinh Tuong, Kien Hoa, Vinh Binh and Ba-Xuyen 
of the Western part.
The seed is sown in a seedbed and the seedlings are 
pulled up and transplanted into a paddy field some 
twenty to forty days later.
(h) Double transplanting; This method is practised where 
the soil contains a large amount of organic material 
and consequently the preparation of the soil is very 
difficult. Rice cannot be directly sown in the rice 
field, as it will not grow well. Therefore the seed 
is sown in a seedbed and the seedlings are later 
transplanted to a larger plot where they remain until 
the seedings are budding. At this time, they are re­
transplanted into the paddy field. This method is a 
very labour intensive process of rice cultivation and 
is found in Vinh Long, Phong-Dinh, Chuong-Thien and 
north of Ba-Xuyen, of the Delta.
(c) Floating rice; In the provinces of Chau-Doc, An-Giang 
and Kien-Phong, floating rice cultivation is practised 
because in the rainy season the land is flooded. The 
rice seeds are sown in a ploughed field at the beginning 
of the rainy season. Farmers pay less attention to the 
crop during the growth period because the floating rice 
varieties grow rapidly and are able to survive in
relatively deep water.
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(d) Shifting rice cultivation: This kind of cultivation 
is practised in some parts of the Central Highlands by 
certain ethnic people (minority groups). It accounts 
for a very small part of the rice production of South 
Vietnam.
Among these practices, the double transplanting gives the highest yield, 
then the single transplanting, followed by the floating rice. The 
shifting cultivation gives the lowest yield.
The area under each of the four methods of rice cultivation 
described above is shown in Figure 2.1 and the annual rice growing 
cycle in the various parts of South Vietnam is summarised in Figure 2.2.
As shown in Figure 2.2, in the Southern region rice is sown 
in June in the rainy season and,depending on the varieties, is harvested 
from October to February in the following year. Before the introduction 
of high yielding and short growing rice varieties, the short harvest 
season peak had a major limiting effect on the annual supply of rice, 
that is, since the technology has improved, farmers now are growing two 
crops of rice in the same year and the harvest season peak period has 
become more flexible.
In the Central Lowlands, farmers grow two rice crops in a 
year (double cropping). The first crop is cultivated in May or June 
and harvested in November or December. The second crop follows and is 
harvested in April or May. Normally, the second crop yields less per 
hectare than the first because of the inclement weather in January to 
April. For instance, in 1960-61, the yield in the first crop was 
1,892 kilograms per hectare and the second was 1,111 kilograms per hec­
tare, or nearly 800 kilograms per hectare higher (Agricultural 
Statistical Yearbook, 1960).
FIGURE 2.2
RICE CROPPING CALENDAR BY METHOD OF CULTIVATION AND LOCATION, SOUTH VIETNAM
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In the Central Highlands only one crop is grown per year.
This area is the least important rice producing area in South Vietnam.
2.3 Distribution of Rice Farms by Size
According to the Agricultural Census of Vietnam in 1960-61, 
the average farm size in the Central Lowlands was less than 0.5 hectares. 
Furthermore, about 75 per cent of the rice farms were under one hectare 
(Table 2.1 and Figure 2.3). In order to increase their rice production, 
a high percentage of farmers in the Central Lowlands with farm sizes of 
of less than one hectare have had to practice double cropping.
In the Southern region, the rice farms under one hectare 
represent only 22 per cent of all farms. From a rice survey in South 
Vietnam which covered 26 provinces, there was an estimated 1.4 million 
farms on 2.0 million hectares. The same table and figure reveals that 
for 70 per cent of the total land under rice, the farm sizes range from 
less than 0.5 hectares to less than 5.0 hectares. With such small and 
fragmented farms in South Vietnam mechanisation programs, especially 
those involving big tractors, face a great number of difficulties.
2.4 Rice Varieties
There are about 800 local varieties of rice cultivated in 
South Vietnam but of these only 100 varieties are widely cultivated, and 
in each province only about twenty varieties are cultivated. Normally 
the yield from local varieties is low and their life cycle is so long 
that it is difficult to grow more than one crop a season. Nevertheless, 
in the Central Lowlands, farmers practice double cropping with modest 
success. This was basically due to the problem of the lack of cultivat-
able land.
TABLE 2.1
PERCENTAGE DISTRIBUTION OF RICE FARM BY SIZE AND REGION, SOUTH VIETNAM, 1960
Farm size SouthernRegion
Central
Lowlands
All
South
Vietnam
Land area 
under
cultivation
(%)
Less than 0.5 ha 5.68 43.27 21.0 3
0.5 ha to 0.9 ha 16.18 31.73 23.0 8
1.0 ha to 1.9 ha 33.86 19.03 28.0 21
2.0 ha to 2.9 ha 18.49 3.86 )
) 22.0 38
3.0 ha to 4.9 ha 15.67 1.59 )
Greater than 5.0 ha 10.12 0.52 6.0 30
Source; Calculated from United States Operations Mission to Vietnam, 
Economic and Financial Planning Division, 1964.
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FIGURE 2.3
FARM SIZE IN CENTRAL LOWLANDS AND SOUTHERN REGION
% number a 
of farms
Southern region
Central Lowlands
5 ha
Source: Table 2.1
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In 1966, the Department of Agriculture imported improved high 
yielding varieties with shorter time to maturity from the Philippines 
and in 1968 these new varieties were distributed to farmers. Presently 
there are about seven new high yielding varieties which have been 
introduced into South Vietnam. These are: IRS, IRS, IR20, IR22 from IRRI 
in Los Banos, IR1 or KB1 from IRRI in Thailand, IR73-1 and IR73-2.
The total area under high yielding varieties since 1968 is shown 
in Table 2.2.
Apart from indicating the effect of the removal of the fertiliser 
subsidy since 1971, resulting in lower yields of the high yielding varieties 
than before, Table 2.2 below reveals that the area under these varieties 
increased by more than 22-fold over such a relatively short period, 
although it is still less than half of the area sown to traditional varieties.
2.5 The Use of Fertilisers
In South Vietnam in the 1950s, fertiliser use averaged 30 kg per 
hectare. In the early 1960s, this figure ruse to 55 kg per hectare 
(Samson, 1970). At the same time, the yield rose to 2.0 metric tonnes per 
hectare in the 1955-1965 period (Appendix A.3). Most of this yield improve­
ment was probably due to increased fertiliser use since other techniques 
remained unchanged, although marginal varietal improvements such as IRS and 
IR22 took place (Samson, 1970).
The value of fertiliser imports averaged over 10 million dollars 
a year between 1961 and 1965. To promote fertiliser use, in November 1964 
a subsidised exchange rate of 35 per cent of the c.i.f. cost was granted 
to fertiliser importers. At a cross-country comparative level for Asia, 
the result of the subsidy on fertiliser in South Vietnam is shown in Table
2.3.
TABLE 2.2
LOCAL AND HIGH YIELDING VARIETIES CULTIVATED IN SOUTH VIETNAM, 1968-1973
L 0 CAL V A'R I E T Y HIGH Y I E L D I N G VARIETY
YEAR
Area Production Yield Area Production Yield
('000 ha) (1000 tons) (tons/ha) (’000 ha) (* 000 tons) (tons/ha)
1968 2,353 4,203 1.786 41 1,634 3.984
1969 2,226 4,179 1.877 204 936 4.659
1970 2,059 3,721 1.808 452 1,994 4.411
1971 1,951 3,660 1.875 674 2,665 3.953
1972 1,865 3,250 1.742 835 3,098 3.709
1973 1,940 3,835 1.977 890 3,190 3.582
Source: Agricultural Statistics, South Vietnam, 1973
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TABLE 2.3
FERTILISER:PADDY PRICE RATIOS AND NUTRIENT FERTILISER USE IN
SELECTED COUNTRIES, 1964-65
Country
Price ratio
(kg Nitrogen: 
kg Paddy)
Kg nutrient 
(N, P205, K20
application rate 
per hectare)
Ceylon 2.1 35.5
India 4.6 4.4
Japan 1.4 304.4
Pakistan 1.6 3.7
South Korea 2.3 167.5
South Vietnam 1.2 181.8
Taiwan 4.4 237.0
Thailand 5.9 3.2
Source: Samson, 1970
As a result of being heavily subsidised, the ratio of the cost of 
fertiliser to the price of paddy is the lowest in relation to other 
similar countries. Although the rate of application of fertiliser per hec­
tare is only about 60 per cent of that in Japan when compared to India, 
Thailand and Pakistan, farmers in South Vietnam have used more then 30 
times the amount of fertiliser used in the three countries. It was esti­
mated that throughout the 1960s the amount of fertiliser used increased 
as follows:
1960 to 1963: 100,000 tonnes a year.
1963 to 1966: 250,000 tonnes a year.
1966 to 1968: 300,000 tonnes a year.
(Source: Doan Minh Quan, 1969.)
Since 1971, the subsidised exchange rate for fertiliser has 
been abolished. Subsequently the import of fertiliser in 1971 dropped 
to 40 per cent of its level in 1970. Abolishing the subsidy meant an 
increase in the cash outlay on fertiliser by rice producers of some 
65 to 70 per cent if one assumes that there has been no decline in the 
rate of application.
2.6 Mechanisation of Rice Production
It can be safely said that prior to 1955, agricultural machinery 
was neither known nor in use by the majority of rice farmers and its use 
was confined to large private plantations (Ministry of Land Reform, 
Agriculture and Fishery, Saigon, 1970). To overcome the problem of labour 
shortage which arose from the war, about 7,000 tractors of different sizes 
(from 7 horse power to 25 horse power) have been bought by farmers since 
1965. Even when ignoring the fact that a tractor is as good as the imple­
ments that go with it, the mechanisation index of rice production in 
Vietnam is a very low one. The most commonly used machines at present, 
apart from tractors, are water pumps and rice mills. These machines are 
mostly found in the Western provinces of South Vietnam. However, no 
official records so far have given an accurate number of these, but the 
number of water pumps presently used is estimated at 10,000 units through­
out the country.
Nevertheless, in the past few years, i.e., since 1967, it can be 
said that the use of agricultural machinery has greatly increased. This 
has been mainly due to the development of more suitable types of machinery 
for the Vietnamese conditions, and the economic viability of the machinery 
in view of the labour shortage generally and the increased labour require­
ment for double cropping. Consequently, large numbers of farmers are 
taking full advantage of farm machinery especially through the formation of 
co-operatives and farm machinery syndicates. However, the future of rice
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mechanisation in Vietnam will depend to a large extent on the availability 
or otherwise of labour at economical rates as well as the level of unem­
ployment and the development objectives of the Provisional Revolutionary 
Government of South Vietnam (P.R.G.). Labour shortage is not espected to 
be an important issue because of the anticipated return to normal con­
ditions .
PART B
OUTPUT AND UTILISATION
2.7 Trend in Domestic Rice Production 
(a) Trend in area cultivated -
The Central Lowlands is an intensive rice growing area. In 1960 
there were about 190,000 hectares under two-crop cultivation (around two- 
thirds of the total area in this region). In the Western region (Delta) 
two crops (double cropping) were only grown on about 30,000 hectares, which 
is about 2 per cent of the total rice area planted in this area 
(Vietnamese Agricultural Statistics, 1960). This must be viewed against 
the increase in the total crops of rice a year from 22,000 hectares in 
1960-61 to 270,000 hectares in 1964-65. However, it is believed that the 
increase is entirely due to double cropping in the Delta, an area where 
there had been very little double cropping.
Comparing the cultivated area (Figure 2.4) for the period 1965 
to 1972, it is seen that there was a peak of 2.7 million hectares of 
cultivated rice in 1957, but after this the area decreased.
A FIGURE 2.4
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Source: Agricultural Statistics Yearbook, 1960-1972
26
From 1964 to mid 1970, the rice cultivated area decreased, 
especially between 1966 and 1967. There were 51,000 fewer hectares of 
cultivated land in 1970 than in 1964 (Table 2.2). However, by 1970 the 
cultivated area for rice increased because of the use of water pumps and 
new rice varieties with a short growing season.
The regression between the area cultivated and time shows 
that the trend's rate of increase in the cultivated area was very low 
during the period 1960-1972:
y = 2340.73 + 16.60t
1000 ha (1.94)**
R2 = .25
where: y = area cultivated
t = year time.
The average increase in the rice cultivated in every year was 
only about 24,000 hectares (Figure 2.4) and the rate of increase was .71 
per cent annually.
Regional differences in the cultivated areas between 1964 and 
1970 were even more significant than the total difference because the 
variation was greater among some regions (Table 2.4).
In the Delta, the rice area was 75,000 hectares higher in 1970 
than in 1964. The area cultivated to rice per capita was 9 per cent 
higher in 1970. This increase was caused by a combination of the following 
several factors. The rural population was smaller in 1970 because of the 
migration to the cities from civil war tom areas. Meanwhile, the develop­
ment of small water pumps had allowed double cropping to increase in this 
area (coupled with the use of hand tractors and big tractors). In 
addition, high yielding varieties, with a short growing season, were intro­
duced in the late 1960s which allowed for even more double cropping.
TABLE 2.4
1964 AND 1970 REGIONAL CULTIVATED RICE AREAS
Year Unit SouthVietnam
South
West
(Delta)
South
East
Central 
Lowlands
Central
Highlands
1964:
Total rice area 1,000 ha 2,562 1,779 180 534 70
Rural population 1,000 11,543 5,916 1,480 3,643 504
Rice area per capita ha .266 322 .249 .180 .249
1970:
Total rice area 1,000 ha 2,511 1,854 191 418 48
Rural population 1,000 11,659 5,619 1,657 3,741 643
Rice iarea per capita ha .244 .330 .115 .111 .075
Source; USAID, 1970.
In the Eastern part of South Vietnam, the cultivated area 
devoted to rice was mainly the same in 1964 and 1970. Although some 
areas were abandoned, the practice of double cropping had also increased 
in this area. Also shallow wells were drilled and small water pumps 
were used.
In the Central Lowlands the rice produced dropped nearly 22 per 
cent. This was due to some farmers trying to abandon or to decrease the 
area they cultivated because of heavy fighting in this area. The high 
yielding varieties were adopted and replaced the traditional varieties.
This can be seen clearly from the regression between cultivated 
area and time during the period 1960-1972, for these regions:
Western part (Delta) -
y = 1575.31 + 32.9It
(3.99)*
R2 = .59
Central Lowlands -
y = 518.54 - 9.76t
(-3.76)*
R2 = .56
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Central Highlands -
y = 80.00 - 3.00t
(-6.61)*
R2 = .80
From these results, it can be seen that the rate of increase in cultivated 
area in the Delta is very small (2.1 per cent) while in the Central Lowlands 
and the Central Highlands, it decreased over this period by nearly 1.9 per 
cent and 3.8 per cent per annum respectively.
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(b) Trend in rice yield -
Throughout South Vietnam rice yield was quite low before 1960. 
During the period 1960-1967 it seemed stable, but it started increasing 
rapidly after 1968, especially in the Southern part of Vietnam and in the 
Central Lowlands (Figure 2.5). This increase was the result of improve­
ments in the technique of rice cultivation, the high yielding varieties, 
the application of fertiliser, insecticides and mechanisation.
However, in the Central Highlands throughout the period 1960- 
1973, the rice yield was quite stable. This is explained by the fact that 
in this region the "shifting cultivation technique" was still used by the 
minority ethnic group.
The regression between yield and time in the period 1960-1972 
for the whole of South Vietnam and each region are shown in the following 
functions:
South Vietnam -
- 3.79t - 1.02t2 + 0.41t3
(-.34) (-.06) (.48)
Southern part (Western + Eastern regions) -
y = 2389.94 - 84.38t + 4.15t2 + 0.21t3
kg/ha (-.71) (.21) (.23)
R2 .51
y = 2153.23
kg/ha
R2 = .58
F = 4.1
F 3.08
FIGURE 2.5
REGIONAL RICE YIELD, SOUTH VIETNAM, 1956-1972
Yield
Southern part 
•All South Vietnam
(tons/
'Central Lowlands
Central Highlands
Year
Source: Agricultural Statistics Yearbook, 1960-1972
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Central Lowlands -
y
kg/ha
R2
F
1681.01 -
.58
6.79
29.88t + 5.lit2 
(-.56) (1.39)
Central Highlands -
y
kg/ha
R2
F
909.65 + 19.58t 
(2.53) 
.37 
6.42
The graph on page 30 (Figure 2.5) and the above results indicate that 
generally speaking rice yields increased during this period, especially 
during the latter part of it. In the Central Highlands the annual rate 
of increase was about 2.15 per cent.
Both these factors, area and yield, caused rice production 
to fluctuate. For all South Vietnam the rice outlook situation can be 
divided into two periods.
1. The self-sufficiency and rice export period (1954-1962) - 
In this period rice production had been increasing continuously 
except in 1961 when paddy production decreased because of flood damage. 
This increase can be attributed to the relative security which prevailed 
after the ten war years (1945-1954). Rice production more than doubled 
during this period, from 2.6 million tonnes in 1954 to 5.3 million tonnes 
in 1963, which represents on average a compound rate of increase around 
8.2 per cent per annum.
During this period, South Vietnam always had a surplus of rice 
available for export. The highest quantity of rice exported was 349,710
metric tonnes in 1960, the lowest was 48,651 metric tonnes in 1964, which 
was the last year in which South Vietnam exported rice.
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TABLE 2.5
PADDY PRODUCTION, SOUTH VIETNAM, 1954-1973
Year Paddy
('000 tons) Year
Paddy
('000 tons)
1954 2,640 1964 5,185
1955 2,828 1965 4,822
1956 3,412 1966 4,336
1957 3,192 1967 4,688
1958 4,236 1968 4,366
1959 5,092 1969 5,115
1960 4,955 1970 5,716
1961 4,607 1971 6,324
1962 5,205 1972 6,348
1963 5,307 1972 7,025
Source Agricultural Statistics Yearbook , 1960-1973.
2. The shortage or rice import period (1965-1974) -
This period was characterised by rice shortages and rice
imports. However, it can be divided into the following two periods:
(a) The decreasing rice production period (1965-1968)
From 1965 to 1968, rice production had fallen because of 
the intensity of the internal war activity. In 1968, 
rice production was about 15 per cent lower compared 
with its level in 1964. On the average, this represents 
about a 3 per cent fall in rice production every year. 
During this period the quantity of rice imports increased 
to a maximum of 850,000 metric tonnes in 1967 (Table 1.3).
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(b) The recovery period (1969-1974)
Between 1969-70 rice production increased by nearly 37 per 
cent. That is, from 5,115 thousand tons in 1969 to 7,025 
thousand tons in 1973, which is an average increase of 
around 8.3 per cent per annum. Although the target of the 
five year development plan (1970-75) is to achieve self- 
sufficiency in food, rice production is still far short of 
the consumption despite the above increase in production. 
It is expected, however, that the gap between consumption 
and domestic production will be bridged in a few years if 
the recent trend in production is maintained, especially 
in view of the expected return to normal conditions and 
the end of internal hostilities.
2.8 Trends in Domestic Rice Consumption
In contrast to the above unusual fluctuation of the rice
production, the rice consumption has tended to increase continuously over
the period under study. The total rice consumption, i.e., both for human
and feeding livestock, in 1973 was 1,320 thousand metric tonnes higher
than in 1960 (Appendix C.l). This means that over this period of thirteen
years, rice consumption in South Vietnam has increased nearly 50 per cent,
,2
a compound rate of increase of around 3 per cent per annum.
2. C = C (1+r)n, where C is consumption at year t+n and 
t+n t t+n
r is rate of increase.
Log (1+r) n
1
1 4138
13 08 2818 >r 3%
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2»9 Rice Utilisation and Disposition
There are no statistics available relating to rice utilisation 
in recent years. However, from the only survey relating to rice 
utilisation in South Vietnam conducted by the Wildman Agricultural 
Research in 1969—70, the following information can be gleaned. South 
Vietnam's production of rice (paddy) is used as follows:
TABLE 2.6
DOMESTIC RICE PRODUCTION USED
Paddy used Percentage of total paddy produced
Husk 20 per cent of total paddy produced
Seed 2 " II II II II It
Feed for animals 
(including broken, 
bran paddy) 16 " II II II II II
Losses
(because of storage,
6 per cent; 
because of transport,
4 per cent) 10 " It II II II II
Industrial use 3 " II II II II II
Rice available for 
human consumption 49 " II II II II II
Source: Wildman Agricultural Research, 1969-70.
The noticeable conclusion to be drawn from the above table is 
that despite the inability of domestic production to meet consumption, 
only just over half the production is available for industrial use and 
human consumption. Furthermore, 26 per cent of paddy production is used 
in feeding livestock and lost due to lack of efficient marketing
facilities.
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It is not expected, however, that the above percentages of 
production relating to husk, seed and losses would have changed during 
the period between 1960 and 1973. This is because the milling techniques 
and the storage and other marketing services in South Vietnam have not 
improved much in that period.
The regional variations in rice utilisation and disposition 
are revealed in Appendix A.4. They have been extracted from a survey 
relating to on-farm utilisation of rice and paddy of the 1968-69 crop 
conducted by the Agricultural Economics and Statistics Service in 24 
provinces during August 1969. Despite the regional variations, two 
points become evident. Firstly, the percentage of the rice crop used 
in the farms for domestic consumption (auto-consumption) in the Central 
Vietnam Lowlands is exactly double that in South Vietnam, i.e., 58 per 
cent and 29 per cent respectively. Secondly, payment in kind of paddy in 
the latter region is nearly half that in the former region.
However, taking the country as a whole, the above survey 
suggests that about 31 per cent of paddy production is used for food at 
the farm level, 3 per cent is used for seed, 5 per cent is used for 
animal feed, 27.5 per cent is used for payment in kind of paddy, and 
32.5 per cent is available for sales.
On the other hand, the percentages of paddy used for human 
consumption, industry and feeding animals, given in Table 2.6 may have 
changed over the period under study because of variation in income, price 
of rice and price of substitutes, etc. Unfortunately, such information 
was not available in the report. Therefore, the demand analysis for rice 
in this study could not take into account the effects of changes in these
economic variables on rice utilisation in Vietnam.
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However, Appendix A.5 gives estimates of per capita rice 
consumption in the period 1960-1973. In this table, it is assumed that 
paddy used in the calendar year equals paddy production in the previous 
year. Paddy reserved for seed, losses, feeding animals and other uses 
except for food was assumed to represent a constant percentage during 
the period 1960-1973. But this assumption might not be a true one, 
because there were many arguments about apportioning rice consumption 
between that for human consumption and for feeding animals. Firstly, 
in a study by Foote (1971-72), the human consumption of rice in the 
Delta region was estimated to be 170 kg per capita per year. The 
proportion of rice and rice product used for feeding livestock was con­
sidered to be the difference between the total of rice consumption and 
total rice used for human consumption. On the other hand, in the deficit 
areas only bran and broken rice are assumed to be used in feeding animals, 
and use of rice for human food is treated as a residual. Secondly, in 
1971, Ralston of ADFA/Agricultural Economics (Foote, 1972) prepared a 
balance sheet for grain supplies and their availability. According to 
him, feed requirements were based on ADFA/Agricultural Economic estimates 
from the Protein Production Plan. For the years prior to 1971, he adjusted 
his estimates of the requirements for rice and rice products by subtracting 
the figures for wheat, bran and imported com.
2.10 Human Consumption (rice for food)
Rice is the main food staple for the South Vietnamese.
Statistics for 1970 showed that per capita consumption of rice is about 
fifteen times that of wheat (Table 2.7).
Of the daily intake of 2,157 calories by South Vietnamese,
1,535 calories are obtained from rice. This is equivalent to 70 per cent 
of the total caloric intake per person per day. Wheat is the second most 
important source of carbohydrates in the South Vietnamese diet and can be
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TABLE 2.7
CEREAL CONSUMPTION IN 1970, SOUTH VIETNAM
TOTAL USE PER CAPITA CONSUMPTION
Cereal
(metric tonnes) per year (kg)
per day 
(gram)
Wheat flour 180,390 9.8 27.0
Rice 2,852,042 155.6 426.3
Com 31,435 1.7 4.7
Other cereal 16,924 .9 2.5
Source: USAID, 1970
considered as a substitute commodity for rice. However, there is no 
general agreement on whether wheat is a substitute for rice or not.
This is so because rice is still the main cereal used by humans as 
Table 2.6 indicates. Furthermore, up to now, the wheat supply has been 
mainly from imports and thus its consumption is dependent on government 
policies rather than on changes in economic conditions. Additionally, 
it cannot be claimed that its consumption represents a change in tastes. 
Most of the wheat imports are consumed in the urban areas rather than 
in the rural areas. Therefore, even if there has been a shift from 
rice to wheat consumption, this would have been confined only to the 
urban area and to the deficit areas where the Government has been 
attempting to reduce the imbalance in cereal requirements.
Table 2.7 gives the estimates of the cereal consumption for 
all Vietnamese, without taking into account the possible differences 
due to living in either urban or rural areas, or being in surplus or 
deficit regions, or belonging to different total expenditure groups. 
These points will be examined below.
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1* Locational/Regional Differences
In 1962, the National Statistical Institute carried out a 
complete census to measure the quantity of rice consumed daily. The 
results suggested the following:
(i) People in urban areas consumed less rice than those 
in rural areas;
(ii) People in the Southern villages consumed more rice 
than those in Central villages (Table 2.8).
TABLE 2.8
RICE USES FOR FOOD IN DIFFERENT LOCATION/REGION,
SOUTH VIETNAM, 1962
Location Region Per capita rice consumption
Urban area 317 gram/day (116 kg/year)
Rural area Southern villages 474 gram/day (172 kg/year)
Rural area Central villages 432 gram/day (158 kg/year)
Source: Ministry of Agriculture and Industry, 
South Vietnam, 1975.
2. Expenditure Group Differences
In the household expenditure survey conducted by the National 
Institute of Statistics in 1969 and 1970, in the five major cities of 
Saigon, Cantho, Danang, Dalat and Nha Trang the analysis of per capita 
urban consumer expenditures by household expenditure group revealed the 
following:
(i) The per capita expenditure on cereals was different 
between all household expenditure groups (Table 2.9).
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TABLE 2.9
PER CAPITA URBAN CONSUMER EXPENDITURE ON CEREAL (MAINLY ON RICE) 
BY HOUSEHOLD EXPENDITURE GROUP, 1969-1970
Household Expenditure Group
City/Item
<100,000
($VN)
100,000
to
200,000
200,000
to
300,000
300,000
to
400,000
>400,000
Vietnam:
Total expenditure 21,160 28,630 34,690 41,670 65,850
Cereal expenditure 3,930 4,470 4,580 4,700 5,150
Cereals as percentage 
of total expenditure 16.6 13.6 11.9 10.1 7.1
Saigon:
Total expenditure 22,170 30,650 35,720 43,790 70,790
Cereal expenditure 3,680 4,150 4,270 4,440 5,030
Cereals as percentage 
of total expenditure 16.6 13.6 11.9 16.1 7.1
Cantho:
Total expenditure 20,840 27,320 33,070 43,450 55,990
Cereal expenditure 3,440 4,600 4,480 4,480 5,050
Cereals as percentage 
of total expenditure 16.5 16.8 13.6 10.3 9.0
Da Nang:
Total expenditure 19.140 28,350 34,420 38,780 55,710
Cereal expenditure 4,400 4,290 4,470 4,510 5,030
Cereals as percentage 
of total expenditure 23.0 15.1 13.0 11.6 9.0
Dalat:
Total expenditure 20,990 26,840 33,720 41,920 82,520
Cereal expenditure 4,420 4,780 5,030 5,530 6,420
Cereals as percentage 
of total expenditure 21.1 17.8 14.9 13.2 7.8
Nha Trang:
Total expenditure 22,130 29,720 35,170 40,350 65,120
Cereal expenditure 4,210 4,500 4,950 4,820 5,000
Cereal as percentage 
of total expenditure 19.0 15.1 14.1 11.9 7.7
Source: National Statistical Institute, Vietnam.
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For all Vietnam, the difference between the household 
expenditure group of less than 100,000 piastres and 
the group of more than 400,000 piastres was about 
1,220 piastres. (Cereal expenditure increased by around 
31 per cent as total expenditure increased from the 
lowest group to the highest group.)
In Saigon, this difference was 1,350 piastres (an increase 
around 36 per cent) and in Cantho it increased to 1,610 
piastres (an increase around 47 per cent.)
(ii) This higher expenditure on cereals in the high household 
expenditure group does not mean a proportional increase 
in the quantity of rice consumed in the high expenditure 
group. Without available data relating to the quantity 
or price of rice, it was difficult to say whether the 
higher household expenditure group bought more rice or 
they bought the same quantity but a better quality of 
rice. However, the quality expenditure arc-elasticity 
will be calculated in Chapter 4 and the income effect on 
per capita rice consumption will be estimated by using 
a time series regression analysis.
In addition, although actual expenditure on cereals is greater 
in the higher expenditure group, the percentage of rice expenditure to 
total expenditure for the lower expenditure group is higher than that for 
the higher expenditure group. This is in agreement with Engel's first law 
relating to necessities, that is, the larger a family's income, the smaller 
the fraction spent upon food.
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CHAPTER 3
RICE SUPPLY RESPONSE
As indicated earlier in the introductory part of this thesis, 
the first aim of this study is to attempt to estimate the rice supply 
response function in South Vietnam.
Total production (Q) is derived by multiplying the rice yield 
(Y) by the area planted in hectares (H). That is, Q = HY.
Nearly 80 per cent of South Vietnam's rice is produced in the 
Western Delta region (see Appendix A.1). Production in the Delta region 
has historically been in excess of local food and feed requirements and 
consequently, substantial quantities have been moved to the urban areas 
and into the rice deficit areas. Accordingly, in the supply analysis, 
it was necessary to divide the country into two production areas: the 
surplus area, exemplified by the Delta region; and the deficit area, 
such as in the Central Lowland area. The Central Highland and Eastern 
part were not included in this analysis, although they are considered as 
deficit areas, because of the minimal hectarage under rice production 
there.
Separate analyses for yield and hectarage responses are under­
taken for each region in the following sections.
3.1 Specification of Supply Response Model
3.1.1 Assumptions
(a) In the real life situation the characteristics of the 
soil may differ. The heterogeneity of land characteristics in, for 
example, the Delta region, will result in different techniques of rice
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cultivation being used, such as from floating rice to single and double 
transplanted rice. This also gives rise to a great variation in rice 
yield. However, the supply response model assumed that land in each 
region is homogeneous. The assumption of soil homogeneity has been used 
in order to simplify the analysis and also because of the limited 
information available as pointed out in section 1.5. However, in order 
to arrive at a more accurate result, a classification of areas according 
to soil type is highly recommended.
(b) Prices of other substitute crops like corn and sorghum 
are not considered as variables that affect the supply response. These 
variables were omitted in this analysis because rice is the subsistence 
crop in South Vietnam. Consequently, if land is suitable for rice, 
farmers prefer to grow rice rather than the other crops, Another reason 
is that markets for corn and sorghum have not expanded, especially in 
the period of this study. This is due to the fact that the United States 
supplies these grains - com and sorghum - for animal feed. Com pro­
duction in 1969 was slightly over 30,000 metric tonnes and production has 
hovered near this figure for the past fifteen years (Vietnam Statistical 
Yearbook, 1970). In Vietnam's Five Year Plan, it was pointed out that 
the feed grains — com and sorghum — are likely to compete for the better 
land that might otherwise be planted with rice.
3.1.2 Hectarage response model
Hectarage of rice planted is assumed to be dependent on the 
following variables:
(a) Price of rice - The expected price of rice received by 
farmers was considered as an important factor in influencing hectarage 
planted to rice.
The farmers' price expectations were probably influenced most 
by the price received for the crop recently marketed. Expected costs,
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as well as price expectations also affected the hectarage response.
In this case, a consumer price index (C) was used to approximate the 
level of cost change and used as a deflator of the rice price. The 
hectarage response to price can be written as:
Ht = a + P*/C* + e (Nerlove, 1956) ___ (1)
This follows Hick's notion in which the expected price P ) at 
time t is the last period expected "normal" price, plus some factors 
which depend on the elasticity of expectation and the last year's actual 
price.
Thus:
*
t-1 + 3 p jc , t-r t-i
where 0 < 3 <. 1
If 3 = 1, the expected normal price would be equal to last year's price. 
If 3 = 0,the actual prices would have no effect whatsoever on the 
expected "normal" price.
It can also be written as:
* * 
P /C t t
B[Pt-l/Ct-l + (1"B) PtVCt-2 + (1‘B>2 Pt-3/Ct-3 ' ' "I 
Substitution for P /C from (2) into (1) gives:
Ht = a + alB IVi-Vi + £*» Pt-2/Ct-2 + (1-»)2 Pt-3/Ct-3 • • jl + Et
....(3)
By lagging by one period and multiplying through by (1-3)
gives:
(l-3)Ht_1 = (1-3) a + a^ [Pt_2/Ct_2 + (l-g)Pt_3/Ct_3 + . . .] + E^
1. Using the expected price approach developed and applied by Nerlove 
(1956).
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Subtracting this result from (3) gives:
Ht = a(l-§) + ax3 Pt_1/Ct_1 + (1-3) Ht_1 + Efc - (1-3)
or
where:
Ht = A+B Pt-1/Ct-1 + ^Ht-1 + *t 
A = a(l-B)
B = a13
yt = (1-3)et_1 +
In the case of double log function is used
Log Ht = A + B log pt_1/ct_1 + Y Log Ht_1 + Ht
B will be a short run elasticity of supply of the rice price, and B/ 
or B/^ will be a long run one.
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(b) Technological shifts - The effects of the introduction 
of new technology, like the new rice varieties, are also tested. It is 
assumed here that there is a continuous improvement in technology. This 
is represented by a time trend variable which increases by 1.0 in each 
year. Moreover, the introduction of high yielding varieties in 1968 
encouraged the expansion of the area of rice cultivation, i.e., farmers 
grew two crops. At this time, farmers sought to minimise their total 
returns, consequently the annual increments were stepped up by the 
additional factor of 1.0 for each additional 50,000 hectares planted with 
these improved rice varieties.
(c) Security conditions - The level of war activities during 
the period studied affected the hectarage planted with rice (see trend 
in area planted in section 2.4). Measures to quantify the effect of 
the presence or absence of war is difficult to present. However, the 
effect could be quantified by the use of a scaling variable. A year 
which is regarded to be generally peaceful is assigned the value of 1,
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while less secure years were assigned with larger numbers depending on
2the degree of insecurity.
In view of the above discussion, the hectarage response model 
can be written as follows in double log form:
Log Ht = A + B Log Pt_1/Ct_1 + y Log H + d Log T + e Log D + n 
where:
Ht = hectarage planted in year t
P
t-1
Ht-1
T
D
price of rice deflated by the consumer price index 
lagged one year
hectares planted, lagged one year
technology variable
war or security variable
3.1.3 Yield response model
There are four factors considered to affect rice yield. These 
are weather, fertiliser, war security and technology. The reasons behind 
the inclusion of these four variables will be explained as follows:
(a) Weather - Agriculture in South Vietnam depends very much 
on weather conditions because of inadequate irrigation facilities. The 
rice harvest tends to be poor when there is insufficient rain and water 
in a year and too much rain can also be detrimental to the rice crop as 
storms, floods and drought. Furthermore, the distribution of rainfall 
within a given season has a great influence on yield. Temperature and 
photoperiodicity also affect the yield.
2. The degree of insecurity is estimated on two main factors:
- number of people killed by the war each year,
- the percentage of national defence expenditure on total government 
consumption expenditure (Nguyen Van Hao, 1972).
3. The wholesale price of paddy was used in the production response. It 
is the average wholesale price at the provincial rice mill level. It 
is not the weighted average because it is impossible to weight price 
without the quantity of paddy sold in each month being available.
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The effect of the weather on yield presents some very real 
measurement problems. There is no readily available quantitative variable 
that could capture the effect of rainfall and temperature on yields. Some 
studies like that of Pamatmat (1973) use the rainfall level to represent 
the weather effect, but higher rainfall in one year could not cause higher 
yields because the rice yield depends on the distribution of rainfall 
throughout the year.
In this study, rainfall was used to test the yield response, but 
it was expected that this variable would not be statistically significant.
(b) Fertiliser - As is pointed out in section 2.6, fertiliser 
has a positive effect on yield. Generally speaking, it has been esti­
mated that each additional kilogram of fertiliser would increase rice 
yield by 6 kilograms (Bui Huu Tri, 1959; Food and Agriculture Organisation 
1966). The yield responses of the surveyed farms by Samson (1967) showed 
that between 3 and 4 kilograms of paddy was obtained as a result of using 
1 kilogram of fertiliser. Another study by R. S. Fox (1971) also showed 
that fertiliser has a high positive effect on yield.
The yield response on fertiliser does not only depend on the 
amount of fertiliser applied, but also depends on soil characteristics, 
timeliness of application and so on. Due to lack of information relating 
to these factors, it has been assumed here that these variables remained 
constant during the period under study. Furthermore, the only information 
available relating to the amount of fertiliser used for one unit of rice 
area is that around 70 per cent of imported fertiliser is used for rice.
As fertiliser imports are the main source of fertiliser used in South 
Vietnam, it seems reasonable to regard the quantity of imported fertiliser 
as representative of this variable.
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(c) Technology - Throughout the period of study, the high 
yielding varieties produced a high yield ranging from nearly 3.6 to 
4.7 tons per hectare (see Table 2.3). Other factors, such as the 
cultural techniques, i.e., the use of insecticides and weedicides also 
seemed to increase rice yield. It is expected that because of the 
number of acres now under the high yielding varieties, the average yield 
in that region will increase. So in the hectarage response, the same 
technology variable is also used in this yield response model.
(d) War insecurity - This variable is included in this model 
because of the fact that a year in which there is high insecurity, farmers 
could not take as much care of their rice fields as in a more secure time. 
The hypothesis that war insecurity affects the rice yield was considered 
in this analysis through the use of a scale variable, as mentioned above.
From the above discussion, the rice yield response can be 
represented in functional form as:
Y = f (W, F, D, T)
If a double log function is assumed, the above model can be written as:
Log Y = e + e^ Log W + Log F + e. Log D + e^ Log T + e^ 
where:
Y = rice yield in term of paddy
W = rainfall
D = war insecurity 
T = technology
F = fertiliser import
The choice of the logarithmic form is basically due to two 
reasons. Firstly, the multiplicative effects of the independent variables 
on yield; secondly, the regression coefficients are elasticities.
3.2 Empirical Results
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3*2.1 Hectarage response
The required regression analyses were undertaken using the time 
series from 1961 to 1973 to determine the magnitude of the coefficients 
of those variables specified in the supply response and yield models 
pointed out before.
The result of these analyses are as follows (the other alter­
native specification may be found in Appendix B.2). The number in 
parentheses is the "t" value and the number in double brackets is the 
standard error of regression coefficient.
Delta planting -
(1) Log Hd = 2.59 + .098 Log P^/C^ + .389 Log H + .351 Log T - .066 Log D
(1*8) (1.9) (2.8) (-2.6)
((*056)) ((.208)) ((.125)) ((.025))
R2 = .96
Central Lowland planting -
(2) Log Hc = -1.006 + .313 Log pt_1/ct_1 + .648 H -.159 Log D - .147 Log T
(1.08) (1.77) (-2.1)** (-.72)
((.291) ((.365)) ((.076)) ((.205))
R2 = .80
Discussion of results
The technology variable gives no effect to the hectarages planted 
in the Central Lowlands. If this variable was included^in the hectarage 
response function (function 2), the coefficient of this variable would be
A
AA
AAA
significant at 5 per cent level 
significant at 10 per cent level 
nearly significant at 10 per cent level
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insignificant. This fact also suggests that in the period studied, the 
short growing varieties did not cause an increase in the hectarage planted 
in the Central Lowlands. Farmers only replaced the local varieties by new 
varieties on the land which had grown two rice crops in a year.
In both regions - Delta and Central Lowlands - the hectarage 
planted had a negative response to the war insecurity level. The more 
instability, the more land was abandoned. The hectarage response to price 
will be discussed in more detail in the next section.
The South Vietnamese farmers* response to rice price
The insignificant coefficient of the rice price parameter in the 
Central Lowlands indicates a different response between the farmers in the 
Delta and in the Central Lowlands. The first area has a large surplus of 
rice which entered the commercial channel; while the second represents a 
high level subsistence economy. The larger farm sizes in the first region 
also indicates that most of the farmers in the Delta region have rice 
surpluses to sell. Consequently, these farmers are more familiar with the 
pricing system than those farmers who produce rice purely for their own 
consumption, i.e., as in the Central Lowlands. In the latter, the rising 
or the falling of the price seems to have no appreciable effect on their 
home needs and consequently the area cultivated.
The positive sign of this coefficient shows that in both regions 
the farmers respond positively to the change in price. But the elasticity 
of supply is very low (e ^ .1) in the Delta region. This inelasticity has 
been explained by the farmers’ behaviour in most of the underdeveloped 
areas. It is asserted that they have a high preference for additional 
leisure time over additional income, therefore they would not work more 
if the price of their product rose. However, their explanation seems 
inappropriate for Vietnam.
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The comparison of the price elasticity of supply, found in the 
Delta of South Vietnam, with some previous studies in other underdeveloped 
countries is shown in Table 3.1. In this table, the short run price 
elasticity of supply was positive and highly inelastic for all countries 
presented. However, Mathur and Ezekiel (1961) maintain that the supply 
of a marketable farm product may in fact have a negative elasticity in 
view of the producers' abnormal reaction to price change in developing 
countries (discussed further in section 4.4.1).
In view of the fact that the relevant coefficients are nearly 
significant at the 10 per cent level, the results from this supply 
response to price analysis might support the hypothesis that the farmers 
in the Delta of South Vietnam respond to price changes in the same way 
as do farmers in developed economies, an increase in the market price of 
rice stimulates production, while in the Central Lowlands, because of 
institutional and marketing constraints imposed on farmers, responsiveness 
to price variations might be unaffected. Moreover, because of the limi­
tation of cultivated land in the Central Lowlands, farmers could not 
increase the rice area as the price of rice increases.
3.2.2 Yield response 
Delta yield response -
Log Y = 3.394 + .323 Log T - .161 Log D + .100 Log F + .207 Log R 
(2.68)* (3.42)* (2.59)* (1.82)**
R2 = .84 
F = 10.33
C entral Lowlands yield response -
Log Yc = 3.216 + .982 Log T - .094 Log D + .005 Log F + .029 Log R 
(4.50)* (-.93) (.67) (.22)
R2 - .78
F 7.24
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TABLE 3.1
SUMMARY OF ESTIMATES OF "PRICE ELASTICITIES OF PRODUCTION" 
FOR RICE IN UNDERDEVELOPED COUNTRIES
Author
Geographic 
region and 
time period
Short run 
elasticity
Long
run
elasticity
Dependent
variable
Krishna Punj ab 0.31 0.59 Standard
1914-15 to irrigated
1945-46 area
Hussain East 0.03 — Rice area
Pakistan to relative to
1948-1961 0.05 area in rice 
and jute
Mangahas Philippines 0.01 0.02 Area
Pre-Second to to
World War 0.08 1.16
Mangahas Philippines 0 — Area
(regional to
level) 
Post-Second 
World War
1.52
Fletcher Indonesia 0 — Area
and Java-Madura to
Mubyarto 1950-1962 0.52
Fletcher Indonesia 0.06 - Yield
and Java-Madura to
Mubyarto 1950-1962 0.20
In this South .01 .16 Area
study Vietnam
Delta
region
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Discussion of results
The significant coefficient of fertiliser in the Delta yield 
response function shows that fertiliser has a positive effect on yield. 
It can be said that a 1 per cent increase in fertiliser use will have 
an effect of .1 per cent increase in yield. However, in the Central 
Lowlands it seems that fertiliser has no effect on yield. This may be 
because the amount of fertiliser imported did not relate to the actual 
amount of fertiliser used in this region. Changes in fertiliser stocks 
also caused fertiliser used to differ from that which is imported in the 
same year, especially in the Central Lowlands, which is far from Saigon. 
Unfortunately, these figures are not available.
The insignificant coefficient of rainfall variable in the 
Central Lowlands can be easily explained by the other factors such as 
flood, typhoon and drought which often happen in this region and which 
affect rice yield rather than the amount of rainfall.
The coefficient of war insecurity variable was insignificant 
to yield response in the Central Lowlands. On the other hand, it is 
significant in the case of area response. This fact shows that the war 
intensity prevented farmers from cultivating their rice fields but as 
long as the land was cultivated, its yield was not affected.
In the Delta region both functions - area and yield - show a 
negative response to war intensity implying that the instability of 
security had two effects on Delta rice production: a reduction in the 
area cultivated and a decrease in yield.
This was also true with respect to the technology variable 
which affected both rice areas and yields in the Delta region. This 
significant positive effect of technology can be explained by the two 
main advantages of the new varieties: they have short growing periods
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and high yield. With short growing characteristics, farmers can grow 
two rice crops in a year, so the cropping area increased, and with the 
high yielding characteristics, it caused rice yields in this region to 
increase.
By contrast to the Delta region, the technological effect on 
rice cultivation in the Central Lowlands was only significant with respect 
to yield rather than on the rice area. This can be explained by using 
the two characteristics on the new varieties. With high yielding 
varieties it caused rice yield in this area to increase but the short 
growing characteristics did not contribute to an increase in the rice 
area because in this region farmers had already grown more than one crop 
a year. It follows therefore that farmers could not increase the rice 
area any more. Moreover, the availability of cultivatable land in this 
region is limited, in contrast to the Delta region where there is still a 
lot of uncultivated suitable land.
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CHAPTER 4
DEMAND ANALYSIS
4.1 Derivation of Demand Model
There are two ways by which demand models can be derived: 
the basis may be either time series data or cross-sectional data. The 
latter form is best used in estimating the income elasticity for one 
fixed period of time, but our selection was primarily dictated by the 
relative availability of time series data in various statistical yearbooks.
As Schultz (1957) pointed out, there are three disadvantages 
in using the time series approach: firstly the disentangling of the time 
factor from the data; secondly it is not very suitable for deriving the 
elasticity of demand for classes of commodities and services such as 
clothing, housing, amusement, etc.; and thirdly it is applicable only when 
certain supply conditions prevail. However, the time series approach has 
the advantage that it enables a study of the development of demand through 
time.
The problem of deriving demand curves from statistics was recog­
nised by Young (1928) when he said,
"Economic theory has never been a unique combination of 
circumstances, while statistics has to deal, in the 
first instance with nothing else."
Pigou (1930) likewise recognised the problem. He pointed out that statis­
tical data gives only one observation at a single point on the surface for 
each interval of time. Moreover, a concrete deduction is made on the 
basis of a statistical equation. Henceforth, it is impossible to derive
1. Arc-expenditure elasticity is defined in section 4.4.3
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a demand curve from statistical data without resorting to a simplification 
based on the assumptions of the nature of the theoretical functions and 
the relation of the variables. Prices, including those for rice, 
competing and complementing commodities, population, income, taste and 
preferences are the main factors affecting demand for rice.
Assumptions
This study assumes that tastes and preferences, which were
considered as two of the external factors affecting the demand for rice,
will remain constant. For staple agricultural commodities such as rice,
tastes and preferences are not likely to change very rapidly in the short
run, although one can probably expect that the other commodities, e.g.,
wheat flour, may be a close substitute for rice over the long run as is
2
now happening in Japan. There is no evidence, however, to show that 
such a substitution for rice was primarily due to the change in taste or 
due to the change in income. Although consumers' tastes and preferences 
for different rice varieties may change over time because of the diffi­
culty in separating different rice varieties sold in the market it was 
necessary here to assume that they remained constant over the period 
under analysis.
Another simplifying assumption relates to price differentials, 
that is, differences in prices of different varieties remain the same. 
Because rice produced in South Vietnam is composed of a number of classes 
and grades which differ in milling characteristics and use, each class has 
its own separate market and demand function. However, demand analysis for 
each class is not feasible because of the lack of reliable data.
2. Japan traditionally produced and consumed very little wheat, and 
rice accounted for 86 per cent of total grain consumption. But 
since World War I, Japan's pattern of grain consumption has changed 
considerably as a result of rapidly rising incomes and changes in 
consumers' tastes.
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From the above discussions and assumptions, the rice demand 
function can be formulated in this model:
D = f (Pr, Pc, I, N)
where:
D = total rice demand 
P = price of rice 
P = prices of competing products 
I = consumer income, and 
N = population
4.2 Formulation of the Demand Model
To specify the form of the demand function, five criteria from 
Moore (Schultz, 1957) need to be considered: the simplicity of the 
formula; its fecundity; its closeness of fit; the ease with which it can 
be computed; and its a priori validity.
However, in empirical investigations it may not be feasible to 
satisfy all of the above criteria. For instance, when one is concerned 
with the relationship between demand and price only, the following model 
proposed by Ricci (Schultz, 1957), i.e.,
D = A(P + b)a + c
where A, a, b, c are parameters to be estimated, P is the price and D 
is demand, seems to be an appropriate mathematical form as it can describe 
a variety of demand situations and permits the elasticity of demand to be 
either an increasing/decreasing function of the price level or vice versa.
Nevertheless, Schultz (1957) voiced certain limitations of the 
above model. He maintained that when the range over which price varies is 
a relatively narrow one, then the other simpler mathematical forms such 
as a linear or logarithmic ones ought to be considered. In view of Schultz1 
comment and taking into consideration the scatter diagram (Figures 4.1A and 
4.IB, showing the relationship between income and aggregate consumption as
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FIGURE 4.1A
THE RELATION BETWEEN TOTAL RICE CONSUMPTION AND TOTAL INCOME,
SOUTH VIETNAM
Rice A 
con­
sumption Total rice consumptionons)
3500
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Income
(billion
$VN)
Source; Agricultural Statistics Yearbook, 1960-1972. 
Vietnam Statistical Yearbook, 1960-1972.
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FIGURE 4.IB
THE RELATION BETWEEN PER CAPITA INCOME AND PER CAPITA 
RICE CONSUMPTION, SOUTH VIETNAM
Per ^ 
capita 
rice 
con­
sumption 
(kg)
220-
210
200
190
50 55 60 65 70 75 Per
capita
income
($VN100)
Source: Agricultural Statistics Yearbook, 1960-1973. 
Vietnam Statistical Yearbook, 1960-1972.
well as per capita consumption respectively), it is believed that the 
following double log form:
D - A Pa Pai Ib NC 
r c
or
Log (D) = A + a Log (P ) + a^ Log (P ) + b Log (I) + c Log (N)
would be a reasonable starting point. In addition to being easy to compute,
another advantage of the double log function is that these parameters a,
3
b, c, d will give the direct elasticities of demand which are constant.
To estimate the above parameters, the ordinary least square
method will be used. The assumptions underlying the ordinary least square
4
method were taken into account but are not discussed here.
4.3 Result and Discussion
From the basic demand function, rice demand models for all 
Vietnam and for each region are discussed in the following section. Some 
changes in regional models are made, depending on the availability of data.
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3. Price elasticity of demand is the relative responsiveness of the 
quantity demand to changes in the price of the commodity and can 
be written as:
EJ P
n_ _ dD r
Pr " dP X D
r
In the above demand function, the elasticity of demand will be 
constant and equal to a. That is,
nP = a A Pa_1 Pal Ib NC x P /A Pa Pal Ib NC 
r r c r r c
or nP = a 
r
4. Least squares estimates are derived by selecting the estimates of 
coefficients of independent variables that minimise the sum of the 
squared derivations between the observed dependent variable and the 
fitted one, that is, to minimise the error term (Wonnacott, 1970).
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4.3.1 Demand model for all South Vietnam 
(a) Total demand model -
It was initially assumed that wheat and com are in close com­
petition with rice, wheat being next in importance to rice in cereals 
for human consumption and rice second in importance to corn as an animal 
feed (refer to section 2.10). The first demand model is of the form:
D = A.Pa . Pal . Pa2 . Ib . NC 
VN r w c
where
N
Pr
I
Pw
P c
and when the 
a
al
a2
b
c
= total domestic rice demand in the calendar year is 
equal to the rice production of the previous year, 
plus the net change in rice stocks plus or minus imports, 
= total population,
= price of rice, deflated by a general consumer price
index,
= real per capita income valued in 1960 prices,
= price of wheat, deflated by a general consumer price 
index,
= price of corn, deflated by a general consumer price 
index,
variables are in logarithmics,
= price elasticity of rice,
= price elasticity of wheat,
= price elasticity of corn,
= income elasticity of rice, and
= elasticity of demand due to population.
5. Conversion rate: rice = 2/3 paddy.
6. Wholesale price of rice.
61
The results from this regression, however, showed that prices 
of wheat and corn had very little effect on rice demand. This is shown 
by non—significant values of the coefficients for wheat and corn even at 
the 20 per cent level. So it was proposed to omit these variables, P^ 
and P , in the succeeding demand model.
Function 1
Log D = 1.406 - .105 Log Pr + .477 Log I + 1.151 Log N
(-.68) (2.46)* (5.53)*
((.153)) ((.194)) ((.208))
R2 = .90
F =29.73
The function above shows that price has a negative effect 
which was insignificant, and income has a significant positive effect 
with respect to demand for rice in South Vietnam (for the period between 
1960 and 1973).
The results from function 1 also show that the elasticity of 
demand due to population growth is approximately one. This means that 
a 10 per cent increase in population without changes in other demand 
forces would increase the demand for rice by about 10 per cent. 
Consequently, in order to be able to allow for the effect of population 
on demand for rice and concentrate on studying the effects of the economic 
factors on demand, the data used were converted to a per capita basis.
This is found in function 2, which further reduces the number of
variables.
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(b) The per capita rice demand -
Function 2‘
d = AP3 Ib 
VN r
where
d = per capita rice demand for the whole country,
Log d = 1.13 - .01 Log P + .48 Log I
(-.103) (2.54)*
((.08)) ((.19))
R2 = .37
Again, the income effect was positive and its coefficient is the same 
as in function 1. If we omit the rice price variable, the F value will 
indicate that the relationship is still statistically significant, that 
is,
Log d = 1.086 + .48 Log I
(2.65)*
((.18))
R2 = .37
Fl,12 " 7‘035
However, the value of the R2 = .37 which is identical to that in the 
preceding relationship, including price, throws light on the role of 
the price variable in determining variation in demand. That is, including 
price as an explanatory variable does not contribute appreciably to 
explaining. That is understandable in view of the fact that rice is the 
stable diet in South Vietnam. Furthermore, it is felt that there are 
regional differences in consumption patterns and this is dealt with below.
7. A trend variable was formerly introduced in order to evaluate globally 
the influence of factors other than income and prices^ but high 
correlations were obtained between time and prices (R = .82). In
fact, the existence of multicollinearity affects the precision of the 
estimates.
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4.3.1 Regional consumption models
In the regional consumption models the main aim is to find out 
whether the above factors have different effects between surplus and 
deficit regions. As mentioned earlier, regional income data was not 
available, so this variable is not included in the regional consumption 
analysis.
As discussed in section 2.9, part of the paddy also is used 
for feeding stock animals. The regression for regional consumption also 
needs to investigate firstly whether the change in the population of 
animals (chickens, pigs and ducks) will affect the consumption of paddy 
and secondly, whether the price of com can be considered as a competing 
commodity with paddy as an animal feed.
One difficulty faced was the information required to convert 
the animal population into a livestock equivalent (i.e., pigs are often 
considered to use more than one hundred times as much rice as chickens). 
The procedure followed to estimate this variable which is called a Live­
stock Index Number, is basically that of Principal Component Analysis and 
is outlined below.
Suppose there are two consumption equations: one for the deficit
area and one for the surplus area, i.e.,
K
C, = f(Y.) + Z a X ,
a 1 i=i 1 1
K
C = f(Y_) + Z b X., 
s 2 1=1 1 i
where C, is consumption for paddy in the deficit area and C is consumption 
d s
for paddy in the surplus area. Y-, Y~ are sets of other variables, X^ the 
number of ith animals and a, and b is a relative weight of rice used by 
the i*" animal in the deficit area and in the surplus area.
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Assume for the moment that 
dummy variables (0, 1), say:
a. = b, l i
“ . Then define twol
£]_ = 1 for deficit area 
£]_ = 0 for surplus area 
and ^2 = 1 for surplus area
^2=0 for deficit area
The two consumption equations above can be written in one function as:
C - f(EV Yx) + fk2. Y ) + l «. X
i=l
The ordinary least-square method can be used to estimate the
coefficient of . In the first instance, the number of observations is i
the total number of observations from both the deficit area and from the 
surplus area. Furthermore, let
W 1 £<*. X. 
1 x
be the index (or a standardised version) and calculate W for every
k
observation:
. tt - n/Ycr 2 (W, for deficit)where W, = w/L*. dk l
(W for surplus) s
W, = W/E**. if oc. > 0 for all i
k l i
then the regression equations become
cd - £(YX) + 8X Wd
and C = f(Y0) + Ws z L s
Note that the procedure is not a least squares solution, and 
significance tests are not therefore strictly valid. However, it should 
be a fairly efficient solution to the model:
C. « f(Y,) + Z a. X.d 1 i x
C - f(Y2) + 6E ax X±
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In the surplus region, one more hypothesis is suggested: that 
the difference in prices between the Delta (surplus) and the deficit 
regions may affect consumption in this region. People in the surplus 
region use less rice for seed, feed, etc., when the rice price in the 
deficit region increases in relation to the rice price in the surplus, 
thus more rice will be shipped to the deficit area.
From the above assumptions, the postulated functions are:
(a) for the surplus region -
C = f(N , P , - P , P /P , W ), s s pd ps ps c s
where
and
where
N
pd
ps
P /P ps c
W
paddy consumption in the surplus area, 
population in surplus area, 
price of paddy in deficit area, 
price of paddy in surplus area, 
paddy/com price ratio 
livestock index in surplus area.
8
deflated by 
consumer 
price index
(b) for the deficit region
cd - £(V VV v
C. = paddy consumption in deficit area, 
d
N. = population in deficit area, 
d
W = livestock index in deficit area, 
d 8
8. Equal paddy production in this area minus the quantity of equivalent 
paddy shipped to deficit area.
Results of Regional Rice Consumption Models 
(1) Surplus region -
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C = -1,843.55 + 1.30 N, - 2.13 (P - P )s d pd ps
(7.13)* (2.7)*
((1.18)) ((.78))
-538.21 P ,/P + .14 Wpd c s
(-.91) (1.77)
((588.21)) ((.08))
R2 = .95
D.W. = 2.067
(2) Deficit region -
C = -1,072.48
R2 = .85
D.W. = 2.92
The parameters of the two regional demand functions above show 
that the effect of livestock population on total demand is different 
between surplus and deficit regions. Moreover, both functions indicate 
that there is no significance of the price ratio. In all these functions, 
a very high value of R2 means that there was a good fit or that these 
variables explain a very high proportion of the variation in demand for 
paddy.
.25 N, d + 286.21 P JPpd c - .09 W
(4.16)* (1.25) (-.55)
((.06)) ((228.68)) ((.17))
* Significant at 5 per cent level.
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4.4 Discussion
4.4.1 Price effect
(a) Price of rice -
In the total demand models 1 and 2, the sign of the price 
variable coefficient conforms with the law of demand where the quantity 
demanded varies inversely with price, i.e., the demand curve is negatively 
sloped. However, the regression coefficient of the price of rice is not 
significant.
In the regional demand model the significance of the coefficient 
of the difference in price between surplus and deficit regions in the 
surplus demand model shows that this variable has actually affected the 
quantity of rice used in the surplus region. This fact can be explained 
by the quantity basis on which rice, consumed for humans, in the surplus 
area has been satisfied. Whether the rice surplus is sold to the market 
or fed to animals depends on the relative difference of the rice price 
between the two regions. Nevertheless, there is another factor which 
undoubtedly affects the quantity in which rice is shipped out of a 
producing region. That is, the security in transportation (section 5.2.2).
The greater the difference between the price of rice in the 
the deficit region and the Delta region, the less rice is consumed in 
the Delta region. But the price difference effect is very inelastic.
Other things being equal, a 10 per cent increase in the price difference
9
would cause a consumption decrease of only 0.09 per cent. 9
9. Price elasticity of demand is 2.13 x P/Dg = .09
The results of the above analysis contrast with those of the 
investigation conducted in Akola and Amraoti districts of the State of 
Maharashtra in India during 1955-57 (Mathur, 1961), which found that 
while prices increased by about 33 per cent between the two years, grain 
sales decreased by about 7.5 per cent. It was claimed that what farmers 
sell depends on the amount of money they need, and they retain the balance 
for their own consumption. If prices rise, the sale of a smaller amount 
of food grains provides the necessary cash and vice versa. In other words, 
the prices and marketable surplus tended to move in opposite directions.
A possible explanation of the South Vietnamese experience could 
be that given by Mathur (1961) who concluded:
"the inverse relationship between prices and marketed
surplus . . . disappear as development proceeds."
However, to answer this question, it is necessary to look back to the 
situation of the marketing system in South Vietnam and the farmers’ 
behaviour along with the improvements in the rice industry in South 
Vietnam before concluding that farmers in the Delta of South Vietnam are 
more developed than those in other underdeveloped countries and importantly 
those of india. Overall, it can be said that rice is a subsistence crop 
for South Vietnamese farmers. However, in South Vietnam the commercial­
isation of rice has been developed and the introduction of new techniques 
have been adopted by South Vietnamese farmers more than by farmers in 
other countries.
(b) The rice/com price ratio
The non-significance of this price ratio variable in both the 
surplus and the deficit regional demand models leads to the conclusion 
that the relative change in the ratio of rice and com prices seems to 
have no effect on the quantity demanded for feeding animals.
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A.4.2 Livestock index number
It seems that in the surplus region the change in livestock 
numbers tends to have a positive effect on the quantity of rice consumed. 
(This coefficient is, however, only significant at the 20 per cent 
level.) On the other hand, in the deficit region the coefficient was 
very low (0.09) and insignificant. Perhaps the reason is that rice is 
the main crop in the subsistence agricultural economy of the Delta region 
and consequently the volume of the rice surplus marketed will be deter­
mined as a residual after deducting all the needs for the countryside. 
Hence, when the population of animals tended to increase the amount of 
paddy consumed also tended to increase in this surplus region. In the 
deficit region, the rice supply was a priority used by humans to satisfy 
their basic food requirement and less was used to feed animals. The 
increase in the number of livestock therefore did not affect the change 
in rice consumed in this deficit region.
4.4.3 Income effect
The positive sign in the parameter for the income variable 
shows that in South Vietnam income has a positive effect on rice demand. 
From function 2, a 10 per cent increase in per capita income will cause 
a 4.8 per cent increase in the demand for rice. This result conforms 
with the results obtained by the United States Department of Agriculture 
(1971) for underdeveloped countries.
Two points need to be mentioned here. Firstly, the income 
elasticity derived from the analysis of time series refer in a sense to 
long-run elasticity in relation to those derived from cross-sectional 
data representing the short-run elasticity. Furthermore, the former 
coefficient is assumed to be a constant one. This may or may not be 
the case in South Vietnam. This is because it is believed that as per 
capita income rises from a relatively low level, direct human consumption
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°f rice will increase. On the other hand, beyond a certain level, it 
decline to a lower level and thereafter remain relatively stable.
This belief can be pursued in detail by estimating the arc-expenditure
i . . 10
elasticity coefficients from a family budget survey conducted by the 
National Institute of Statistics, South Vietnam (1970).
The result of arc-expenditure elasticity coefficients calcu­
lations is represented in Table 4.1. Among five surveyed cities only 
Cantho seemed to give an abnormal result, which is probably due to data 
imperfections. In Saigon and Dalat, arc-elasticity decreased as total 
expenditure increased. This means that when their total expenditure 
increased, their cereal expenditure also increased but at a lower rate 
of increase than that of total expenditure.
In the other two cities - Nha Trang and Da Nang - the rate of 
cereal expenditure increased from a lower level of total expenditure, 
e. g. , arc-elasticity was .41 in Da Nang for the total expenditure group less 
than 200,000, and was .66 for the total expenditure group less than 
300,000, and after that highest arc-elasticity, this value began to 
decrease as the total expenditure increased more. Thus this result 
supports, in general, the idea pointed out earlier and this becomes 
evident from the estimates of arc-elasticity relating to all Vietnam.
The magnitude of the arc-elasticity coefficients at various income levels 
are simple but very useful tools in projecting consumption in centrally 
planned economies. 10
10. Arc-elasticity is defined as:
f '+ f, ' E. - E. 
i J i J
where E = per family total expenditure per year in group i, and 
i
f = per family expenditure per year on cereal in group i. 
i
TABLE 4.1
ARC-ELASTICITIES OF EXPENDITURE ON CEREAL (MAINLY RICE) WITH RESPECT TO HOUSEHOLD EXPENDITURES
FOR FIVE CITIES: SAIGON, CANTHO, DALAT, NHA TRANG, DA NANG
Household
expenditure
group
CITY All
Vietnam
Saigon Cantho Dalat Nha Trang Da Nang
urban
area
< 100,000
100,000 200,000
.735 1.028 .751 .654 .413 .757
200,000 300,000
.722 .547 .659 .850 .658 .652
300,000 400,000
.522 .161 .641 .508 .654 .525
> 400,000
.424 .620 .316 .313 .569 .382
Source: Data from the National Institute of Statistics, South Vietnam (1970).
4.4.4 Comparison of the Income elasticity of demand for rice in 
South Vietnam with other countries (Appendix C.3)
The results obtained from the time series regression analysis 
for rice in South Vietnam indicate that the income elasticity of demand 
for rice in South Vietnam was about .48 ranging from .30 to .64. This 
value seemed higher than those relating to some developed countries, such 
as North America - .19, and Canada - .20. It meant that although the 
income elasticity of demand for rice in South Vietnam is inelastic, it is 
as expected more elastic, relatively speaking, than in all the other 
developed countries with the exception of Iceland and Ireland.
By comparison, this elasticity among Asian countries and South 
Vietnam appeared to be quite close. For instance, for India and Laos 
it was .4, but in the Philippines, Ceylon, Singapore, the income elas­
ticities were more inelastic than in Vietnam. One special exception was 
Japan; there income elasticity was negative (-.10). The basic staple diet 
for Asian people in Japan has been changing along with the economic 
development.
4.4.5 Estimate of the total change in demand for rice
Since the coefficient for the price of rice was not significant 
(function 2), per capita income seems to be the most important variable 
which affects per capita rice demand in South Vietnam. However, the 
total demand for rice will tend to rise as a result of the growth in 
population and the growth in income. That is, if the total income 
increases less rapidly than population, the total demand for rice will 
tend to rise as a result of the growth in population, but to fall as a 
result of the fall in per capita income.
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It follows that as the rate of population growth rises, the 
rate of increase in the demand for rice may not rise to the same extent 
and in some circumstances, may even fall if the effect of the decline 
in per capita income is strong enough to more than offset the direct 
effect of population growth. The effect of a change in the rate of 
growth of population on the rate of increase in the demand for rice will 
be calculated in the following way (Amin, 1966).
Let 6 equal the percentage change in demand for rice in a given 
period, g and i the percentage changes in population and per capita income 
respectively in the same period and n the income elasticity of demand for 
rice. Hence:
6 = g + n± (g + i)
but since
i 8 1±£_
1+g
1
where y is the percentage change in aggregate income, the first equation 
can be written in the simple form:
6 = g + ny - ng or 6 = g(l-n) + ny
In the case y is constant
1. if n * 1 + 6 will remain constant whatever the value of g (d = y).
2. if n < 1 + 6 will always increase as g increases.
3. if n > 1 ->• 6 will decline as g increases.
y J[
4. if -^ = 1 ----- >-6 = 0 that is, the consumption of rice will
g n
remain constant.
5. if -^ < 1- — ->-6 = 0 that is, the consumption of rice will 
g n
decline.
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From the result of the demand analysis above, the income 
elasticity of demand for rice is .48.
Thus: 6 = g (1 - .48) + .48y
or 6 = .52g + .48y
It is believed that the population rate of growth is 2.6 per 
cent a year, but the rice in national income is still a question mark 
for South Vietnam. During the last decade the national income at 
current prices seemed to increase significantly from year to year, but 
the real national income increased very slowly. On average, the increase 
was about 3 per cent per year.
Suppose g = 2.6 per cent as it is believed. The rate of 
increase in total rice demand will be:
6 = .52 (2.6) + .48y 
or 6 = .48y +1.35
If it is assumed that the past trend of the increase in total income 
remained the same in the future, i.e., y = 3 per cent, the rate of 
increase in total rice consumption will be:
6 = .48 (3) + 4.35 
or 6 = 2.8
This means that on average it is expected, in view of the above 
two assumptions relating to the rates of increase in population and income, 
rice consumption will increase by 2.8 per cent per annum. However, in the 
case of a higher rate of increase in total income, other than the 3 per 
cent per annum used above, the projected increase in rice consumption can 
be easily calculated.
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CHAPTER 5
DOMESTIC RICE MARKETING
This chapter proposes to examine the following hypotheses 
regarding domestic rice marketing in South Vietnam:
(1) Seasonal fluctuations in prices are consistent 
with storage costs;
(2) There is competition in rice marketing because 
the price differences tend to be equal to the 
costs - milling costs, transport costs and 
storage costs - in each level of the marketing 
chain.
To examine the first hypothesis, the monthly seasonal index 
of the rice price was calculated. Then the return on funds invested in 
holding rice was calculated and was compared with the interest rate. If 
the rate of return is greater than the interest rate, then rice merchants 
who speculate are getting excessive profits. Thus the market for rice is 
not competitive and price is being controlled by the traders.
The marketing margin or mark-up on some levels (see Figure 5.1) 
is also calculated to examine the second hypothesis that the gross margin 
of miller or of trader is greater than its costs and it means that there 
is a low level of competition in rice marketing.
1. Lele (1971) wrote: "In a competitive market, the price difference 
between the village level market and the wholesale market will 
generally be equal to or less than transport costs between the two."
FIGURE 5.1
THE RICE MARKETING CHANNELS, SOUTH VIETNAM, 1970
Farmer
level
Provincial
level
Note: The figures denote percentage of 
rice selling by each market.
Saigon
level
Source: Jones, 1972.
Deficit region 
level
ON
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Moreover, this chapter also discusses generally the operation 
efficiency of rice marketing such as milling, storage and transportation.
5.1 The rice marketing system
As mentioned earlier, about 80 per cent of rice output is 
produced in the Delta region. The major population and deficit consumption 
areas are in Saigon and the large cities along the Central and Northern 
Coast. Most rice is milled in producing areas and, in the case of the 
surplus Delta region, it is shipped to Saigon for distribution. Except in 
the Delta area, most of the rice crop is consumed on farms where it is 
produced, i.e., auto-consumption. The shipment of the surplus rice in the 
Delta represents the amount of rice flowing to the commercial channel.
In the survey undertaken by the Economic Research Service of 
the United States Department of Agriculture, the marketing network for 
marketed rice in South Vietnam in 1970 and 1971 is shown (Figure 5.1).
From this survey it was found that about 1,550 thousand metric 
tonnes of paddy were marketed which is equivalent to 35 per cent of the 
paddy production of this region. Farmers sold 20 per cent of their sur­
plus crop to the provincial rice mills and the balance (80 per cent) to 
the local assemblers. In turn, the local assemblers sold 96 per cent 
direct to the provincial rice mills and the remaining 4 per cent to Saigon 
rice mills.
When the husk has been removed in the provincial mills, the 
grain (clean rice) is generally marketed through the following channels:
(1) Saigon wholesalers (30 per cent)
(2) Retailers (30 per cent)
(3) Government operations (29 per cent)
(4) Provincial assemblers (10 per cent)
(5) Consumers (1 per cent); mainly consumers in the Delta
provinces.
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Of these five marketing outlets, four resell as follows:
(a) The provincial assemblers sell 49 per cent to 
Saigon wholesalers, 45 per cent to the Government,
5 per cent direct to retailers in Saigon, and
1 per cent to wholesalers in deficit regions.
(b) Saigon wholesalers sell 80 per cent of their rice 
pruchase to retailers, 15 per cent to the 
Government and the remaining 5 per cent direct
to the rice deficit region wholesalers.
(c) The Government's rice purchases are distributed as 
follows:
- 80 per cent to the wholesalers in the deficit 
region.
10 per cent to Saigon retailers.
- 10 per cent direct to consumers (civil servant 
and military personnel).
The 4 per cent of paddy bought by the Saigon millers direct from 
local paddy buyers is sold as follows:
(i) 50 per cent to the Government,
(ii) 45 per cent to the Saigon wholesalers, and
(iii) 5 per cent to the retailers.
All imported rice is received directly by the Government.
From this outline of the various marketing channels, it can 
be seen that there are at least four levels in the marketing structure, 
i.e., the farmer level at the village, the rice mills at the provincial 
level, the Saigon market level and other deficit areas.
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Saigon is the main market in South Vietnam, consisting mostly 
of cereal traders in Cholon (Chinese town in Saigon suburb). This main 
market was set up when South Vietnam was still a rice exporter. The 
Saigon harbour played a very important role in the marketing system of 
rice in South Vietnam.
From the above description of the marketing channels, there 
appears to be two marketing sectors, namely:
(a) the private sector, and
(b) the Government sector.
The percentage of the rice handled by the two sectors changes from time 
to time, depending on the extent of government involvement. For example, 
in 1970 the Government involvement in rice marketing was confined to the 
Saigon wholesale level. This dealt with domestically produced rice, as 
well as imported rice, which is handled solely by the Government. These 
governmental marketing activities will be discussed in Chapter 6.
THE PRIVATE SECTOR
Characteristics -
a closely knit group consisting of local assemblers buying 
paddy from farmers, millers, warehouses and a transportation 
system to supply rice for the market.
- at the farmers' level, this system appears to be a
competitive one but, in fact, there is a strong control
and pressure on the marketing system exerted by eight to
2
ten big Chinese traders in Cholon (Saigon market).
2. Given that we have the number of rice traders, and the distribution of 
rice handled by each of them, the degree of monopoly can be presented 
in graphic form, called a Lorenz curve. From this graph, the degree 
of concentration/monopoly can be calculated and is called a Gini 
coefficient. (Continued on p.80.)
the volume of rice handled by Vietnamese traders 
and co-operators is not large because of the 
unavailability of funds and a lack of experience, 
which make it rather difficult for them to compete 
with the Chinese traders.
Organisation -
Farm level Provincial
in Delta mill level
20,000 to 
30,000 local
paddy assemblers 1,000 mills
(from 10 to 20 
for each mill)
Competitive
Other
Saigon Market deficit
Wholesalers Retailers areas 8
8 to 10 big 
Chinese 
traders and 
few
Vietnamese
traders
Monopolistic Competitive
Local paddy assemblers at farm level
Normally these assemblers are financed by the owners of the 
rice mills and their activities can be summarised in two ways: firstly, 
they sell inputs on credit to farmers and secondly, they lend money to 
farmers on the condition that farmers will sell their crops to them 
(buying paddy in advance). These local assemblers are usually local
(Footnote 2 - continued from previous page):
i
0) cx
0) u> -H
•H U
n) m
h o <u
O fit u 100
Cumulative percent of traders in one level 
(Rank from biggest to smallest trader.)
If the volume of rice handled by each merchant was equal, this curve 
would be a line with a slope of 45°. The more this curve is skewed 
to the left, the higher the level of the monopoly.
growers or local well-off people or landlords, but the purchasing of 
paddy in advance has reduced the level of competition among them 
(Ministry of Agriculture and Industry, 1975).
These local assemblers render a great service to the marketing 
of rice in view of the fact that farmers are normally located far from 
the rice mills. This was pointed out by Wildman Agricultural Research 
Inc. (1970). However, the effectiveness of the role of local assemblers 
in the marketing chain is restricted by two factors. Firstly, the means 
of transportation available to them is very limited and secondly, the 
safety of the produce during transportation is limited because of war 
insecurity. Nevertheless, local assemblers provide an essential outlet to 
farmers because of the small land areas (around 2 hectares being under 
rice for each farmer) and the lack of funds, which forces the farmers to 
sell their crops as soon as they have been harvested. This is done in 
order to pay back their loans and to buy the required inputs for the next 
season. This results in a heavy supply of rice early in the season which, 
in turn, depresses the price of rice. However, the marketing margin at 
the level could not be estimated in this study because of the unavail­
ability of data from any report or survey. Consequently, the level of 
competition could not be judged, and the price spread between farmers 
and local assemblers or between local assemblers and millers could not 
be determined. Nevertheless, Jones and Niernberger (1972) , as a result of 
interviewing Delta rice farmers, merchants, and mills, maintain that there is 
a significant increase in the competition for rice at the farm level in 
the last few years.
Owners of local rice mills and of warehouses collect paddy for 
milling, then store and later sell the rice in provincial markets or to 
traders and the Government in Saigon.
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Cereal traders in Saigon seem to control all the rice marketing 
in South Vietnam. They have sufficient finance such as the funds provided 
by banks, mills and warehouses, and the means of transportation such as 
trucks, ships and boats, and they also have a large supply of manpower from 
the local paddy assemblers, millers, etc. The operational efficiency of 
the marketing system at these levels will be examined in section 5.2.2.
5.2 Marketing Performance 
5.2.1 Pricing efficiency
5.2.1.1 Seasonal price variation - The price of rice and paddy 
is expected to vary from year to year, from region to region and from month 
to month. This is because of the fluctuation of harvesting it seasonally, 
the differences in the prices between the deficit and surplus regions, and 
because of the increase in the cost of living (consumer price index).
These variations were examined by using an analysis of variance to 
test whether there is seasonality (different prices between months), 
different prices between years, and different prices between regions in the 
price of rice and paddy in South Vietnam or not.
These tests are applied by using an ANOVA program, a 3-way
analysis of variance, where y^is the price of rice or paddy in the i
, .th , , . th |month, j year and the k region.
th
3. This program was developed by Mr Julian Morris of the Bureau of 
Agricultural Economics, Canberra, 1974.
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FIGURE 5.2
PADDY PRICE, TWELVE MONTHS, FOUR YEARS AND THREE REGIONS
ANALYSIS OF VARIANCE
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FIGURE 5.3
RICE PRICE, TWELVE MONTHS, FOUR YEARS AND FIVE REGIONS
ANALYSIS OF VARIANCE
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Notes to Figures 5.2 and 5.3:
i = month 
j = year 
k = region
the hypothesis number
yijk
u + e.
ijk means that the data has been generated 
by random variation about a single, overall 
mean, viz., u.
y... = u. + e. means that the data has been generated byl j k i i j k
random variation about twelve different 
month means, i.e., u^, where i = 1, 2, ..., 12
y , = u + e.means that different regions' rice price, ijk ij ijk
for a particular month of a particular year,
are distributed about the same mean.
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Hypothesis to be tested:
(a) to test for a seasonality hypothesis pairs of the following form 
were used:
e.g.
and
if pair
Hnull
Halt
F11,225
H Balternative H ’ null
pairs (2) and (1)
or (5) If (3)
or (6) II (4)
or (8) II (7)
or (13) II (10)
(5) and (3) is used for data set 2,
y. .. = u. + e .ijk j ljk
13 k i j i3k
(743320000 - 462550000)/II 
-----------462550000/225.. ........ * 18‘42 hlghly
(b) to test for difference in price between years hypothesis pairs of the 
following form were used:
pairs (3) and (1)
or (5) II (2)
or (7) If (4)
or (8) II (6)
or (14) II (ID
Lfference in price between regions hypo
form were used:
pairs (4) and (1)
or (7) II (3)
or (6) II (2)
or (8) II (5)
or (12) If (7)
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Two sets of data were used in this analysis. These are (1) the 
monthly paddy price over a period of three years and in the producing 
regions (data in Appendix D.l); and (2) the monthly rice price for three 
years and in five consumption regions (data in Appendix D.2). Figures 5.2 
and 5.3 show the hypotheses and associated error sums of squares and para­
meter degrees of freedom for the two sets of data.
The results were as follows:
Testing appropriate pairs of hypothesis shows that there is a highly
significant seasonality component in the prices of both paddy and rice.
For example, in the case of rice price comparing the alternative hypothesis
y... = u. + u. + error with the null hypothesis y. = u. + error resultedijk i j 'ijk j
in the null hypothesis being rejected (F-q 225 = » which is signifi­
cant at the 1 per cent level).
Thus it is inferred that there is seasonality present.
The other tests also gave high significance to the conclusion 
that there are significant differences in the price of rice and paddy 
between regions as well as between years.
With the very high rate of inflation in Sputh Vietnam, it is 
understandable that there was a very significant difference in price 
over the years.
There is also a price difference in paddy between three producing 
regions because of the difference between local supply and demand in these 
regions. Normally, rice from the Delta regions is shipped to the Central 
Lowlands and the Eastern parts of South Vietnam so that the price of rice 
and paddy in these regions must be higher than in the Delta. It does not, 
however, mean that farmers in the Central Lowlands and the Eastern part are 
better off compared with farmers in the Delta because the cost of inputs is 
higher in the former areas than in the latter areas. The seasonality com­
ponent will be discussed more in the following section.
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Seasonal index
The seasonal price movement is analysed in this part by using
4
the Ratio to Moving Average Method.
In the construction of moving seasonal indices, the wholesale 
price of No.1 rice is used as representative for seasonal price movement 
of rice in South Vietnam with the assumption that prices of the other 
rice varieties fluctuated in the same pattern as this kind of rice.
This assumption can be substantiated by the high correlation between the 
wholesale price of No.1 rice and other varieties. It is reasonable to 
use the wholesale price rather than the retail price because the whole­
sale price of rice represents the seasonal movement effect of quantity 
of rice supply, i.e., economic forces more than the retail price.
The seasonal index was calculated for two separate periods of 
time, i.e., in 1954-1964 and in 1960-1972, because it is felt that since 
1968 the introduction of shortgrowing varieties which led to an increase 
in the double cropping practice would undoubtedly cause a change in the 
seasonal pattern. Moreover, all prices in the year 1967 were excluded 
in the moving average calculations because 1967 was an abnormal year, 
i.e., the price variation was strongly affected by other forces, i.e., 
war insecurity. The seasonal index is shown in Table 5.1 and the seasonal 
pattern is represented in Figure 5.4. The coefficient of the seasonal 
variation for wholesale price of No.1 rice during the period 1953-1964 was 
larger than that for the period 1960-1972. It is also seen in Figure 5.2 
that the seasonal pattern for the price of rice in the latter period was
4. There are other ways to find this seasonal index, i.e., using
dummy variable or the method of simple average. The ratio to moving 
average method followed in this analysis is given in the book, 
Statistics. An Introductory Analysis, by Taro Yamane, pp.357-360.
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smoother than that for the former period. This fact shows the effect of 
the shortgrowing rice varieties that have been introduced since 1968.
These meant that two crops were harvested in a year and that the supply 
rice was more evenly distributed. This might also be attributed in 
Part to the effect of the rice import program initiated in 1965 (see 
section 6.2).
The seasonal pattern also shows that prices decline from 
December to February and rise strongly from June to October.
The highest price index in September or October is caused by 
the small quantity of paddy available for sale during the months before the 
flowering season of rice (Figure 2.1, Rice Crop Calendar). The low prices 
during the month of January and February are mainly due to the enormous 
influx of the rice output into the market. For the seasonal pattern in the 
period 1960-1972, the rice price tended to be low in July. This was because 
there were more second harvested"* crops coming in late in the 1970s. Wildman 
also pointed out that the introduction of the TN varieties tended to reduce 
the traditional November-February peak demands for marketing facilities.
The return on funds invested on holding rice
On the basis of the seasonal indices, it is possible to determine 
the average rice price differential between two periods in a given year.
If the merchant bought rice at the time of a low price and disposed of it 
later at a higher price, he would make a profit, or otherwise, depending 
on the rate of return on holdings, the rice being higher or lower than the 
rate of the interest on funds invested for holding the rice and storing it.
5. The first crop is harvested in December and the second crop is 
harvested in July.
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TABLE 5.1
SEASONAL INDEX FOR WHOLESALE PRICE OF RICE
Period
MONTH
1 2 3 4 5 6 7 8 9 10 11 12
JL_
1953-1964 94.6 94.2 95.0 95.1 96.3 98.3103.3 107.3 108.6 106.3 101.8 99.3
1960-1971 94.1 95.8 97.0 98.1 99.4 101.9 98.6 101.7 104.7 105.7 104.9 99.9
Coefficient of variation:
SA
C B — 100 or C = SA x
Where SA is standard deviation:
sa =y z (x± - ioo) 2
The seasonal coefficient of variation during period 1953-1964 
C53-64 = 5,3
and
the seasonal coefficient of variation during period 1960-1971 
C60-72 = 3.7
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FIGURE 5.4
SEASONAL INDEXES FOR WHOLESALE PRICE OF RICE
period 1953-64
1960-period
1971
(month)
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P. Krisanamis (1967) calculated the rate of return on holding 
rice according to the formula:
PH - (l+r)n = (1+n 3^) . PL
or (l+r)n = _______^
PL (1+n 100)
where r 
n
PH
PL
c
rate of return on funds invested per month; 
number of months during which rice was stored; 
high price season index (in disposing rice time);
low price season index (in disposing rice time);
storing costs as percentage of the price per ton and 
per month.-
Following the seasonal pattern of the rice price in South 
Vietnam in the period 1960-1972, let it be assumed that rice merchants 
buy rice in July and sell it in October, that is, the parameters of 
the above formula are:
Pu = 105.7H
PL = 98.6
n = 3
c = .94 (following the estimate of G.S.A. in
1970 the storing costs are $VN450 per 
metric tonne per month while the Saigon 
wholesale rice price of one ton is 
$VN47980)
In logarithmic form, this formula becomes:
P
Log (1+r) «f — Log -——— c~
n h (1+n loo)
which when the above values are subsituted for it indicated that r = .014 
or 4 per cent per month or 4.2 per cent over the period of three months.
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However, the interest rate in South Vietnam in recent years 
has been fairly high. For instance, between 1970 and 1972 the rates of 
interest charged on loans advanced with guarantee and without guarantee 
varied from 18 per cent and 24 per cent per annum in the former case and 
between 18 per cent and 26 per cent per annum in the latter case. This 
means that merchants would lose rather than gain from following a strategy 
of holding rice. This is different from the experience in Thailand where 
it was found that the rate of return to paddy merchants as a result of 
holding paddy was higher than the rate of interest and storing costs,
g
together. The merchant's margin for holding rice ranged from .6 to
2.4 per cent points according to the estimate of Phairach Krisanamis (1967).
There are two reasons which can be used to explain this difference 
between South Vietnam and Thailand. Firstly, the seasonal pattern of the 
price of rice in South Vietnam is smoother than that in Thailand, i.e., 
the difference between peak and trough prices in Thailand is higher than in 
South Vietnam. For instance, in Thailand the seasonal index in February 
is 92.4 and in September it is 106. Secondly, the storage costs in 
Thailand are lower than in Vietnam. This cost is estimated to be .4 per 
cent and .9 per cent of rice price per month in Thailand and Vietnam 
respectively.
It seems that in Vietnam the merchants maintain their holding 
rice activities as long as their returns from it cover the direct costs 
of the warehousing rather than their desire to benefit from pure specu­
lating in holding rice. That is, once an investment in warehousing has 
been made it will be economical for merchants to store rice for a few 
months. This is for two reasons: firstly, the opportunity costs of the
6. The difference between the rate of return and the interest rate.
investment in warehousing and in the specialised loading and unloading 
facilities, etc., is very minimal; secondly, to increase the level of 
utilisation of these facilities and hence reduce the average costs.
Thus, the first hypothesis: that the seasonal fluctuation in 
prices is consistent with storage costs, is accepted. The activities of 
merchants on speculated rice did not yield sufficient profits to encourage 
them to buy more rice in the peak period, and it is not expected that the 
effects of government policies in the future will reduce this seasonal 
price fluctuation unless the rice crops are distributed evenly throughout 
the year.
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5.2.1.2 Marketing margins - This section aims at examining 
the second hypothesis, that there is competition in the marketing of rice. 
But, as was pointed out in section 5.1, certain aspects are not analysed, 
for two reasons. Firstly, the price spread between farmers and local paddy 
assemblers was not analysed because data are not available and secondly, 
the rice price spread between Saigon and other deficit provinces is subsi­
dised by the Government in those areas.
The gross margin and net margin for millers, wholesalers and
retailers will be calculated. Again, the No.1 rice variety price is going
to be used in this analysis.
Rice millers' margin at the provincial level
It is understood that if markets operate competitively the rice
millers' net margin should be adequate. In the case of rice millers, their
net margin for 100 kilograms of rice will be:
Net margin = price of rice per 100 kilograms at milling level minus price 
of paddy equivalent to 100 kilograms of rice at that level 
plus value of by-products from paddy minus milling cost.
The gross margins throughout the 1972 year were calculated and the result
is presented in Table 5.2.
7. Gross margin or price spread, or price mark-up, simply shows the
difference between the value of sale and of purchase. The net margin 
for each operator involved in the marketing chain is the price mark­
up in that level minus the costs to operate that activity, or is the 
return to the funds and the wage of management skills devoted to them.
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The estimates of milling costs in January 1972 were as follows:
$VN per 100 kilograms 
milled rice
- costs of unloading, weighing 
and moving paddy to the mill
warehouse.................................................. 74
- interest rate for 30 days, 
at an annual rate of 24 per 
cent, to purchase, mill and
sell the rice ...................................... 77
- average milling costs .. .. 200
Total costs 351
If one assumes that the recent trend of milling costs would 
increase at the same rate as the consumer price index, the milling costs 
for the year 1972 would be as presented in Figure 5.5.
Figure 5.5 shows that the millers' net margin during the period
of low paddy and rice prices (December to April) was more than that
obtained during the period of high paddy and rice prices. On the other 
hand, if millers run this activity only during the peak harvest season 
they would achieve a profit, otherwise they might incur losses rather 
than obtain gains in the other months.
Given the volume of paddy milled in each month, one can calculate 
the millers' margin throughout the year.
But in this case, supposing that milling is done for the first
four months in a year, then their net margin would be adequate (about
$VN300/100 kilograms of rice or 5 per cent of rice price).
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TABLE 5.2
MONTHLY MILLING GROSS MARGIN PER 100
($VN)
KILOGRAMS OF RICE IN 1972
Month
Price of
100 kg 
rice
Price of
150 kg 
paddy
By-products
5 kg 
brans
Gross
Margin
1 5987 5592 150 545
2 6314 5825 140 629
3 6620 6171 170 619
4 6667 6191 165 641
5 6736 6393 160 503
6 6827 6282 150 695
7 7058 6848 165 375
8 8085 7679 180 586
9 8449 8171 195 473
10 8116 8079 195 232
11 8270 7999 190 461
12 8282 7818 190 654
Average 7284 6921 170 533
Source: Calculated from Agricultural Statistics 
Yearbook, 1972.
Note: The rate of recovery of rice from paddy is
two-thirds. Most of the by-products, such 
as husks were used at mills and around 5 kg 
of bran was sold.
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FIGURE 5.5
RICE MILLERS' MARGIN FOR 100 KILOGRAMS OF RICE IN 1972
Millers' gross margin
Millers' 
net 
margir
(month)
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This market level operates competitively or effectively in view of these 
middlemen's activities. (It does not mean that the price spread cannot 
improve any more. The price mark-up can still be lowered by reducing 
the milling costs.)
The Saigon merchants' or wholesalers' margins
The marketable rice from the Delta region is shipped to Saigon 
market by Saigon wholesalers. The rice price spread at the Saigon whole­
sale level is the difference in prices between provincial rice mills and 
the wholesale rice price.
The estimated cost of moving milled rice from the Delta using 
Cantho as the average Delta location for surplus rice, costs estimated 
by wholesalers per 100 kilograms in January 1972 (Jones, 1972), are:
Loading milled rice $VN 30 
Truck costs from Cantho to Saigon 180 
Unloading milled rice 30 
GVN tax on rice movement 6 
Saigon storage for 60 sayd 22
TOTAL $VN268
Again, it is assumed the cost variations were in line with the 
increases in the consumer price index. Figure 5.6 shows the Saigon 
wholesalers' margin for 100 kilograms of rice. This figure indicates 
that without including wholesale cost the price spread between the Delta 
and Saigon wholesale was not remunerative to the wholesalers.
From 1969 up to 1972, the Delta rice wholesale price was 
sometimes higher than the Saigon wholesale price. From June to the end 
of 1971 there was a positive margin between these two levels, but this 
margin was still less than the estimated cost of moving milled rice from
FIGURE 5.6
SOUTH VIETNAM PRICE SPREADS FOR RICE NO.l, 25 PER CENT BROKEN JANUARY 1969-DECEMBER 1972
1969 1970 1971 1972
Source: Agricultural Statistics Yearbook, 1969-1972
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the Delta to Saigon. Furthermore, during nearly all of 1972 this margin 
was a negative one.
Jones and Niemberger (1972) explained why the Saigon merchants 
may still operate with negative margins. One reason is that may be most 
Saigon merchants are allegedly involved in other rice related activities 
such as selling farm and mill supplies and general financing and trans­
portation and may view their rice wholesaler activities as possibly of 
little or no profit but an integral part of their total operation.
In addition, price data clearly shows that the Saigon wholesale 
price was affected by the amount of rice imported. In August 1969, there 
were no imports and the Saigon wholesale price rose above Delta prices. 
However, in 1970 imports were regular and large enough. Consequently, the 
Saigon wholesale price in that period was quite stable and seemed equal 
to the Delta prices rather than giving a positive margin.
The wholesale-retail spread or Saigon retailers' margin
This margin is shown in Table 5.3. On the average, this margin 
was about 20.8 per cent of the retail mark-up. There was no data esti­
mated of retailing costs to compare with this margin but the margin itself 
does not seem unreasonable.
5.2.2 Operational efficiency
Milling
The efficiency of the rice milling system depends upon the 
degree of competition within the system, the state of technology and 
capacity utilisation (Lele, 1971). The first characteristic has been 
discussed already; the last two will be investigated in the following 
material.
Rice mills are scattered throughout the Delta. The agricultural 
Statistics Yearbook shows that in 1972 there were 2626 rice mill firms
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TABLE 5.3
SAIGON RETAILING MARGIN FOR RICE NO.l, 25 PER CENT BROKEN, 1965-1972
($VN/100 KG)
Y E A R
65 66 67 68 69 70 71 72
Average Saigon retail 799 1278 2851 2945 3754 5124 5717 9017
Saigon wholesale 654 1050 2030 2073 3135 4033 4798 7229
Retail margin 145 228 821 872 619 1092 919 1794
Per cent of Saigon
retail 18 17.8 28.8 28.6 16.5 21.3 16.1 19.9
Average 20.8
Source; Calculated from data in Agricultural 
Statistics Yearbook, 1965-1972.
and 2675 rice mills which milled 2 million tons of rice. Most of them 
have low milling ratios, are out of date and their level of utilisation 
is low.
The rice mill capacity was estimated to be about 8 million tons 
of paddy annually (Jones and Niemberger, 1972) , but the current production 
is just about 6.5 million tons, which indicates that South Vietnam has a 
considerable excess milling capacity. The observation in the production 
areas also indicates that there are idle mills even during the peak of 
the milling season.
g
Despite the low milling costs, the existing mills give low
9 .
returns and produce a low quality of milled rice which causes rice to be
difficult to market.
8. Because investment in existing milling facilities is probably totally 
depreciated.
9. The efficiency of rice mills can be measured by using the ratio
^^00 pToken ^ u
R = ------- paddy * t^ie USA, this ratio is from 69 to 70 per cent,
but in Vietnam this ratio is only 63 to 67 per cent (Wildman1s report, 
1970).
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In the last ten years, i.e., since rice production was only used 
domestically, the quality of rice was not a main problem. However, it has 
been suggested that if South Vietnam achieves rice surplus and wants to 
re-enter the world market, it will be necessary to improve milling 
quality, even if the excess capacity in existing milling can handle the 
expected increase in rice production.
It was estimated that the milling costs would be higher with
modern mills than with traditional mills (Owens, Carpenter, Clark, 1972).
But with modern milling the quality of milled rice will be better and the 
. . _ rice-bran ._ , . ,ratio R - will be higher than that of the traditional mills.
Storage
As reported by Wildman in 1969, the break-down of commercial 
paddy stored is as follows:
Stored in farmers' house 90 per cent
Stored in milling 6.5 per cent
Stored at warehouse 3.5 per cent
The approximate storage capacity is about a million metric tonnes of 
paddy (Jones, 1972), slightly more than 10 per cent of the current crop. 
However, the quality of storage is not conducive to safekeeping and to 
correct inventory control over time. Although the recent introduction 
of new varieties has tended to reduce the traditional November-February 
peak demands for marketing facilities (see seasonal variation), the need 
for improving the storage system is still a real one. This will reduce * 
the storage costs (it has been shown above that the rice holder in South
10. Exclude the local rice consumption.
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Vietnam does not obtain profits like the rice holder in Thailand because 
of the high storage costs in South Vietnam).
The estimated costs for milled rice storage conducted by the 
grain team of the USAID in 1971 are presented below and show that the 
storage costs were about .9 per cent of the wholesale price of rice per 
month, while in Bangkok this cost was only .4 per cent:
$VN/MT/MONTH
Loss (insects, rodents, theft) 196 
Rent 88 
Fire insurance 18 
Miscellaneous and temporary labour 23 
Salary and wages of regular employees 88
TOTAL 413
Flat storage facilities (rice kept in bags and piled up) were 
used in almost all warehouses in South Vietnam. These facilities are 
still used and this results in a high percentage of loss. The suggestion 
of Wildman to replace flat storage facilities with bulk storage seems to 
be a difficult one to follow in South Vietnam. This is because bulk 
storage requires a high level of mechanisation such as transportation, 
load and unload systems, etc. Consequently, the bulk storage system 
is very successful in developed countries because of the existence and 
availability of highly developed commercial and mechanisation systems, 
while in developing countries like India this storage system was rather a 
failure.^
11. Salisbury (Consultants Report, Marketing Problem for India Food 
Grain Production, May 1958). Reasons for difficulties: large
funds required; lack of supporting institution (marketing system) , and 
lack of available transportation systems.
12. Because there are so many rice varieties in India (like in South 
Vietnam) it needs to be stacked separately (Lele, 1971).
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This bulk storage system, i.e. large silo with storage 
capacity from 4,000 tons to 80,000 tons, will be a worthy long term 
goal, but for the present the immediate efforts should stress improving 
the quality control of existing facilities.
Assuming that the provision of the bulk storage system is 
economically justified, i.e., its benefits are greater than its costs, 
the following facilities should be prepared in the transitional period 
as suggested by Owens (1972). These facilities are:
- improving the current transportation system, i.e., 
roads, rivers, canals, for big trucks, ships and 
ferries for carrying paddy easily.
free of shipment rice and paddy.
- improving the purchasing policy and pricing policy 
of the Government.
A brief comment on the transportation system is given below. Also, an 
attempt to estimate the order of magnitude of the losses incurred in paddy 
and rice through the storage and transportation phases will be made.
T rans po rt ation
Means of transportation
There are three main means of transportation in South Vietnam: 
the waterway, the railroad and the road system. The transportation means 
vary, depending on the region.
In the Delta region, the river and canal system intertwine so 
that there the transportation system is developed and convenient. Rice 
can be shipped from the Delta to Saigon by roads (using trucks). Trans­
portation costs by roads were twice as much as by river, but the first 
means is faster and safer than the latter, especially in recent years.
The high instability level of security meant that both transportation 
means were not safe. This is one reason why less surplus rice was 
marketed in the Delta region.
Rice is shipped from Saigon to the deficit regions in the 
Eastern part by roads only.
From the Delta or Saigon to the Central coast rice could be 
shipped by seaway and from these ports rice is shipped to deficit 
provinces in the Central part by roads or railway.
Normally, the transportation costs from Saigon to Central areas 
are very high so the final rice price in these areas is quite high com­
pared with the rice price in Saigon. Consequently, in recent years, the 
Government has become involved in rice distribution to the consumers by 
subsidising some of the incurred costs (normally transportation costs) 
to reduce the rice price in these areas.
Losses
Paddy or rice losses during marketing are due to several 
factors. These develop over the spectrum from the field (producers) to 
the final consumers. They are:
- method of harvesting
- method of drying (in farmers' place)
- method of storage (in farmers' place) and transportation 
method of storage and milling rice at rice mills
- method of storage and transportation to consumer.
No empirical estimation of losses has been undertaken in each 
stage of rice production and marketing in South Vietnam. However, an 
estimate of total losses can be made by utilising the following two
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sources of information:
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I# The survey result of Wildman Agricultural Research
(1969), which suggests that paddy losses through the 
marketing system in South Vietnam is approximately 
10 per cent of paddy during storage and transportation.
2. The Report of Experts on Food Marketing, 1970 (Ministry 
of Agriculture and Industry, South Vietnam, 1975), where 
the losses caused by harvesting and drying at farms were 
estimated to be about 50 per cent of total losses.
Thus, the total losses in South Vietnam can be assumed to be around 20 per 
cent of the total paddy produced (in the Philippines, the losses are 
estimated to be around 15 to 30 per cent; Indonesia, 25 per cent and about 
an average of 23.5 per cent in other Asian countries).
Depending on which stage the rice is lost, the improvement should
be:
- to reduce the losses at the farm level - farmers 
need to be trained in methods of harvesting, 
drying, etc.
- to reduce the losses in the marketing stage it is 
necessary to improve the relevant marketing 
services in South Vietnam, i.e., improving the 
storage, handling and transportation means.
5.3 Conclusions
In summary, there is no evidence from the above price spread 
analyses at certain marketing levels which suggest that there is a 
monopoly effect on the rice price formation process among the middle­
men. Usually, they undertake the marketing functions and services at 
a small profit and even sometimes at a loss.
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In accordance with economic theory, it is preferable for 
middlemen to undertake such activities as long as the returns from them 
are greater than or equal to the marginal costs involved. It must be 
pointed out here that the returns to the middlemen as calculated in this 
study differ from those calculated by Jones and Niemberger (1972) in that 
it takes into account the value of by-products.
Unavailability of the information required to be able to 
estimate the mark-ups at the local assembly level such as prices received 
by farmers, prices obtained by local assemblers, etc. , rendered it 
unfeasible to investigate the competitiveness of the market at this level, 
i.e., from the producers to provincial rice mill which is an important 
part of the marketing system at the millers' level. Consequently, the 
hypothesis that the market pricing structure was competitive is less 
strongly proved. Furthermore, the Saigon wholesale rice price was found 
to be influenced by the amount of rice imports. The damping of imports 
from the United States of America along with the Government policy to 
subsidise rice imports resulted in rice prices in Saigon being lower 
than the Delta region. For instance, in the early part of 1971 the rice- 
pork price ratio was relatively low because of large imports from the 
United States of America. This made feeding animals an attractive 
proposition. The result was that much paddy was fed to animals and in 
later years the rice supply to deficit areas decreased (Jones, 1972).
The rice import effect will be analysed in section 6.2.
The above analyses reveal that the gross margins or price mark­
ups at the various levels in the marketing chain were barely sufficient 
to cover the costs incurred. Although this might be beneficial to the 
consumers, it would not induce the middlemen to invest in modernising 
their activities. This, in turn, suggests that at least in the near 
future old and inefficient marketing facilities, e.g., warehouses, mills,
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etc. , will continue to be a dominant feature of the rice marketing system 
in Vietnam. This will result in a low quality final product and in a 
relatively high degree of losses.
It can be concluded that the problem of improved rice marketing 
in South Vietnam lies in improving the efficiency of the various marketing 
facilities such as storage, milling, etc. A reduction in the costs 
incurred in providing these services will act as an incentive to the middle­
men in view of the relatively low returns on their activities mentioned 
above.
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CHAPTER 6
THE INTERVENTION OF THE GOVERNMENT 
IN RICE MARKETING IN SOUTH VIETNAM
6.1 The Government Involvement in Marketing of Local Rice
6.1.1 Regulating rice price
During the period between 1957 and 1969, when South Vietnam was 
still a rice exporting country, the Government was involved in rice 
marketing. At the beginning of the rice season, the Government would set 
up a floor price (minimum price), and a ceiling price (maximum price), 
to regulate the rice price and to stabilise markets.
Under this policy the buyer and the seller had to buy and sell 
rice within the set range. The result was that the set price range was 
successful in stabilising the rice price, but farmers felt that they were 
disadvantaged. This was because in the latter part of this period, i.e., 
between 1965 and 1969, the two price levels for domestic rice and the range 
price was allowed to fluctuate within a range which was undoubtedly 
influenced by the price of imported rice which was subsidised by the 
Government.
As a result of this, the above policy was abolished. From 1969 
to September 1973, the Government allowed the price to float freely and to 
be determined by market forces. Farmers and merchants were given the choice 
of either selling in the free market at the ruling price or to sell to 
government agencies at the guaranteed price in order to safeguard their 
interests. However, the latter arrangement has only been in existence 
since the 1972/73 rice season.
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6.1.2 Government purchasing program of local rice
Before 1973, the Economy Ministry had been responsible for 
purchasing rice from the Saigon and Delta merchants, and in distributing 
it to the military and civil servants.
From 1 September 1973, the rice purchasing program aimed at 
achieving three things. These were: (a) to blockade the economy of
the P.R.G.1 by preventing rice shipments to them; (b) to stabilise the 
rice price; and (c) to increase the quantity of paddy and rice storing, 
so the Government could use fixed price policy and control all of the 
rice shipment.
So far this purchasing program has not succeeded, and there has 
been no effect on the rice market price because of some weak points, such 
as an unattractive price for the rice purchased. The amount of local rice 
purchased by the Government is presented in the following table (Table 6.1).
TABLE 6.1
LOCAL RICE PURCHASED
BY THE SOUTH VIETNAMESE GOVERNMENT, 1965-1973
Year Quantity(tons)
1965 199,000
1966 42,300
1967 24,600
1968 99,900
1969 30,000
1970 38,200
1971 25,600
1972 190,000
1973 219,500
Source: Ministry of Agriculture and Industry, South Vietnam, 1974.
1. Provisional Revolutionary Government.
Ill
Almost all of the local rice purchased by the Government was 
handled on the wholesale market level, or on the provincial rice mill 
level, rather than by buying it directly from farmers.
6.2 Rice Import Program
Along with the above intervention methods, since 1965 the South
Vietnamese Government became involved in attempting to reduce the imbalance
between demand and supply of rice by importing rice from the United States
of America and Thailand through the PL480 program. This program is a part
of foreign aid from the United States. Rice provided under this program
was sold by the South Vietnamese Government agencies to the military and
civil servants. The receipts from selling this imported rice were used to
increase counterpart funds. The above type of commodity arrangements are
2referred to in the United States as 'Export Demand Expansion Programs".
Its aims are to increase the rice supply to deficit areas in 
South Vietnam, to reduce the rice price fluctuations, and to stabilise 
the consumer buying power of the fixed income group, i.e. , Government and 
military officials during the high inflation period.
Assessment of the rice import program
In theory, this program may stabilise the price of rice by 
regulating its supply during the shortage period. However, as a result 
of the supply and demand analysis of rice, short run elasticities of 
supply and demand in South Vietnam were found to be inelastic. The economic 
rationale underlying these objectives, and the dynamic process towards 
achieving them, are outlined in the following graph.
2. Grants and donations, Public Law 480, were authorised by the
Agricultural Trade Development and Assistance Act of 1954 and the 
Mutual Security Act of 1953 which attempts to prevent the deterioration 
of prices in view of surplus production.
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FIGURE 6.1
RICE IMPORT EFFECTS ON MARKETABLE SURPLUS
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The analysis of this part is applicable to the behaviour of 
consumers, producers and middlemen who were dealt with in previous chapters. 
Only the deficit rice areas are illustrated in this graph, rather than the 
whole country. In this graph, is the quantity demanded of rice in 
deficit areas. That is, the total demand of rice in the deficit areas 
minus their home production. S is the quantity supplied of rice from 
surplus areas. As revealed by the analysis undertaken in Part IV, the 
greater difference between the prices in the deficit and surplus areas, 
the larger the rice surplus that will be shipped from surplus areas to the 
deficit ones. Furthermore, the higher the rice price in the deficit areas, 
the smaller the amount of rice which will be demanded there. The equili­
brium price will be at point M, where the quantity demanded equals that 
supplied, viz., 0 and the price 0 .
However, imports of rice from overseas will further shift the 
supply curve to the right as shown in the graph and along with the subsidies 
of imported rice price it is expected that the new equilibrium price of
rice in the deficit area will be lower, i.e., at the level and the 
quantity 0 Consequently, the quantity of rice shipped from surplus areas 
will be only 0 ^ which is less than 0^, i.e., the equilibrium quantity in 
the case of no imports.
Since the short run price elasticities of rice demand and supply 
are considered to be inelastic, rice imports are expected to have adverse 
effects on the returns to producers in the surplus regions, that is, the 
expected long run effect of the rice import program which may cause a 
decrease in the rice shipment and induce a fall in rice production. 
Moreover, farmers' incomes after the rice import program (0^ x 0 were 
less than their incomes before the rice import program (0^ x 0^). This 
was caused by both a fall in price and a decreased quantity shipped.
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The extent of the South Vietnamese Government's subsidy varied 
between 1968 and 1974. This is shown in Figure 6.2 which gives both the 
$VN/ton and the Government sale price.
It can be seen from Figure 6.2 that the absolute difference 
between the c.i.f. imported rice price and the Government sale price 
increased through this period with the exception of 1973. The subsidised 
rate was very small - around 10 per cent of c.i.f. price in 1968 and 
1969. However, the rate increased to nearly 50 per cent in 1970 and was 
more than 50 per cent in 1974.
Although several economists supported the above conclusion that 
import programs give an adverse effect on production, Amin (1960) maintains 
that this has been exaggerated. He believes that food aid is used to 
replace rather than to add to normal imports. Hence food aid, insofar as 
it does reduce prices, is not likely to have a significant effect on output 
in those underdeveloped countries characterised by a large subsistence 
sector in which a large proportion of output is not marketed. To prove 
his views, Amin cited the example that the result of food aid to India and 
Pakistan showed that they have, in fact, increased their food grain pro­
duction. He also argued that insofar as recipient countries save foreign 
exchange as a result of food aid, more resources will be available to spend 
on irrigation projects, road fertilisers and insecticide plants, which will 
ultimately contribute to an increase in agricultural output.
However, the situation in South Vietnam is quite different from 
India and Pakistan because the shortage of rice has only happened since 
there was a considerable degree of instability and insecurity. Instead of 
receiving foreign aid in the form of food, South Vietnam should receive 
foreign aid in the form of investment or inputs to increase farm production. 
Then the problem of prices would be solved without adversely affecting
farmers.
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FIGURE 6.2
IMPORT RICE PRICE 
(c.i.f.)
$VN1000
c.i.f. $VN/ton
Government sales price
1973 1974 (year)1968
Source: National Bank of Vietnam, 1974.
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As concluded in previous chapters, the import program has 
actually affected the rice middlemen in South Vietnam. As the result 
of the volume of rice imports, the wholesale rice price in the Saigon 
market has sometimes been lower than that of the Delta region. Conse­
quently , middlemen in recent years seemed unwilling to ship rice to the 
Saigon market. Although this decreasing production has not actually 
affected the farmers because along with this import program, the new 
high yielding varieties planting program has allowed farmers to get 
more income (income = price x yield, when the yield increases at a higher 
rate than the price decreases, the profit can still be increased), the 
production has not decreased, but it is believed that the South Vietnamese 
Government may find it difficult to encourage farmers to expand the area 
cultivated, and to have the middlemen improve the marketing facilities.
Most of the economists have been warning that this program 
should be cut down, or reduce the rate of rice imports. (The Joint 
Development Group 1969; Nguyen Van Hao, 1973.)
So far, the discussion has concentrated only on the effects on 
producers. However, Istino (Amin, 1966) pointed out the other danger 
of the food aid programs is that this type of aid may lead to inflationary 
pressures when associated with the accumulation of counterpart funds.
Since part of the counterpart fund is given to the recipient country as a 
loan, the expenditure of these funds, when the loan is repaid, and when 
there is no new addition to the food supply, would tend to have an
inflationary effect. This danger has actually happened in South Vietnam.
3
The rate of inflation was very high in recent years. However, it must 
be realised that this program is only one of the various possible causes 
of this high rate of inflation.
3. The inflationary gap from 1968 to 1971 was reported as follows:
Year Rate of Inflation
1968 30.4%
1969 8.3%
1970 8.5%
Source: National Bank of Vietnam.
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CHAPTER 7
SUMMARY AND POLICY RECOMMENDATIONS
7.1 Summary
The results of the analyses relating to the demand and supply 
of rice in this study indicate that farmers in the Delta region respond 
positively to price changes. In other regions, price fluctuations do 
not seem to bear any significant influence on the farmers’ decision to 
increase or decrease the areas under rice. However, price-supply 
elasticities in the Delta region are estimated to be only 0.1 in the 
short-run and 0.16 in the long-run, hence they indicate only minor 
changes in areas cultivated which can be attributed to price variation.
As far as consumption aspects are concerned, the price 
elasticity effect on rice demand in deficit regions is not significant. 
This study suggests that in the surplus regions the price difference 
between surplus and deficit areas is an important factor. That is, the 
greater the difference in prices between Saigon (a major rice deficit 
city) and surplus regions (Delta), the less rice the consumer in the 
surplus regions, who is also the producer in most cases, will demand, 
in order to have more rice available to ship to Saigon, and vice versa.
Generally speaking, as far as the Vietnamese consumer's 
behaviour regarding the effects of income on consumption, there is a 
very significant relationship between income and rice consumption. The 
derived income elasticity coefficient was nearly 0.50, which indicates an 
inelastic income effect. Nevertheless, the expenditure arc-elasticity 
of demand for the cereals in higher expenditure groups is smaller than 
in lower expenditure groups.
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When subjecting the monthly paddy price series over a period 
of four years relating to three localities and the monthly rice price 
series over a period of four years relating to five localities to analysis 
of variance, significant monthly, yearly and locality differences were 
depicted.
The analysis of price seasonality revealed that price 
fluctuation during the year was greater prior to the introduction of 
improved rice varieties and double cropping. The low coefficient of 
variation relating to the within season price variability sheds light on 
the fact that returns to merchants holding rice in Vietnam were lower 
than those in Thailand.
Although the price mark-up might indicate pricing efficiency, 
i.e., cross-margins just cover the costs incurred, it must be emphasised 
that the marketing facilities such as milling, storing, are old and 
inefficient because of the obsolete character of warehouses and mills. 
Furthermore, it must be remembered that marketing facilities in South 
Vietnam have not been improved to any great extent in recent years.
The following recommended programs and policies are based upon 
the above findings.
7.2 Recommended Programs and Policies to Achieve Self-sufficiency
With the projected population increase of 2.6 per cent per 
year and assuming that the growth rate of the economy remains constant 
at 3 per cent annually, the demand for rice in South Vietnam is expected 
to increase at the rate of 2.8 per cent annually (see section 4.4.5).
In order to arrive at a state of self-sufficiency in rice, 
rice production will need to be increased to meet the following two 
conditions. Firstly, the increase in rice production must be sufficient 
to off-set the present and expected rice import needs and, secondly, 
meet the increase in consumption that is due to population increase and
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economic factors. To achieve the growth rate of rice production required, 
the Government has to either encourage the farmers to expand rice cropping 
areas or it has to find means to help the farmer increase rice yield.
The improved rice varieties, e.g., IR22, IRS, give a higher 
yield than traditional rice varieties and require a shorter growth time. 
Both these good characteristics can efficiently be utilised to increase 
rice production (cf. Chapter 4). Hence, the Government needs to encourage 
the farmer to grow the improved rice varieties instead of the traditional 
ones and use double cropping whenever possible. However, researches on 
the improved rice varieties indicate that high yields are not achieved 
unless optimal irrigation and fertilisation conditions are met. Conse­
quently, the Government needs to have assistance programs relating to the 
provision of both irrigation and fertilisation.
With respect to irrigation programs, the needs of the Mekong 
Delta are the greatest. If the Mekong River Project is completed, the 
floating rice areas in Long Xuyen and Chau Doc will be cultivated with 
transplanted rice, and the increase in the yield should be significant.
In terms of fertilisation programs, the Government will have 
to examine the relative fertiliser-rice price ratio to prevent the 
fertiliser application rate being reduced, as has happened in recent 
years. Establishing local fertiliser factories should be implemented 
in the near future because this will bring to Vietnam many beneficial 
effects such as the utilisation of waste products, the employment of a 
significant number of presently unemployed workforce, and the savings 
of foreign exchange which could otherwise be used in fertiliser imports.
The Government will have also to formulate and to implement a 
policy to encourage farmers to expand rice producing areas. One of the 
factors that will encourage the farmer to expand rice producing areas 
into the marginal uncultivated land is an increase in the price of rice.
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However, the price increase will have to be within the affordable limit 
of the consumer. One possible solution to the problem of arriving at a 
low price of rice for the consumer and at the same time remunerative to 
the producer may be to attempt to lower the marketing costs. In the 
years, the intervention of the Government aimed at protecting only the 
consumer in big cities and has rather been based heavily on political 
motives than on an economic rationale. Hence, it has discouraged the 
merchants to invest in marketing hardware and consequently, marketing 
facilities are obsolete. If this state continues in the future, the 
devastating effects on the rice production-consumption process will be 
worse.
Proposals to replace mills and warehouses in a short period 
of time are not reasonable because the in-between processes such as 
transportation, loading and unloading have not been improved. Therefore 
these in-between processes should be looked at first and renovated.
This would result in better marketing facilities and improved services, 
provided there is economic justification for such services.
In order to effectively encourage merchants to invest in 
marketing facilities in the future, the Government will need to either 
make low-interest loans available to the investing merchant or be 
directly involved in investments to establish modern mills and ware­
houses. All of the above recommendations will need, however, to be 
subjected to social benefit/cost type analysis before being implemented. 
This is judged to be beyond the scope of the present study.
121
BIBLIOGRAPHY
Amin, G.A. (1966); Food Supply and Economic Development, with Special
Reference to Egypt. Frank Cass, London.
Agricultural Statistics Yearbook (1960—1973): Ministry of Land Reform,
Agriculture, Fishery and Animal Husbandry Development.
Behrman, J.R. (1968): Supply Response in Underdeveloped Agriculture: a
case study of four major annual crops in Thailand,
1937-1963. North Holland, Amsterdam.
Bureau of Agricultural Economics (1975): Rice Situation and Outlook.
Australian Government Publishing Service, Canberra.
Grom, R. and Duewer, L. (1971): Effects of Alternative Marketing Margins
for Beef and Pork. U.S. Department of Agriculture, 
Economic Research Service, Washington.
Doan Minh Quan (1969): "Current Trends and Prpspects in Agricultural
Development: Republic of Vietnam" in Asian Development 
Bank Regional Seminar on Agriculture, Papers and 
Proceedings, Sydney.
Dorfman, F. (1967): Prices and Markets. Prentice-Hall, Englewood Cliffs,
N. J.
Exposition Coloniale Internationale (1931): Riziculture en Indo-chine.
D1Extreme Orient, Hanoi.
Falcon, W.P. (1964): "Farmer Response to Price in a Subsistence Economy:
The Case of West Pakistan", American Economic Review. 
LIV(3):580-591,
Food and Agriculture Organisation (1971): Agricultural Commodity Projection,
1970-1980. Vol. I and II, Rome.
Foote, R.J. (1972): Supply and Utilisation Tables for Rice and Implications/
for Policy and Research. USAID/Associate Director for 
Food and Agriculture, Saigon.
Fox, R.S. (1971): Rice Cost of Production in Vietnam - 1968/69, Rice Crop
and Preliminary Estimates for 1970. USAID/ADFA, Saigon.
Gorrell, N. (1975): "Consumption of Butter and Margarine in Australia, an
exploratory analysis" in Bureau of Agricultural 
Economics, Dairy Products Situation and Outlook. 
Australian Government Publishing Service, Canberra.
Henderson, H.D. (1947): Supply and Demand, Nisbet, London.
Hendry, J.B. (1964): The Small World of Khanh Hau. Aldine, Chicago.
Herdt, R.W. (1970): "A Disaggregate Approach to Aggregate Supply",
American Journal of Agricultural Economics.
52: 512-520.
122
Hicks, J.R. (1956): A Revision of Demand Theory. Oxford, London.
Houck, J.P., et al. (1972); Soybeans and Their Products: Markets,
Models and Policy. University of Minnesota, Minneapolis.
Hussain, S.M. (1969): 'The Effect of the Growing Constraint of Subsistence
Farming on Farmer Response to Price: A Case Study of 
Jute in Pakistan", Pakistan Development Review, 9: 
235-272.
Joint Development Group (1969): The Postwar Development of the Republic of
Vietnam: Policies and Programs. Vol. I and II, Saigon.
Jones, A.D. and Niemberger, F.F. (1972): Grain Marketing in South Vietnam.
International Development Centre, Economic Research 
Service, U.S. Department of Agriculture, Washington.
Krisanamis, P. (1967): Paddy Price Movements and Their Effect on the
Economic Situation of Farmers in the Central Plain
of Thailand. Ph.D. thesis, Indiana University.
Lele, U.J. (1971): Food Grain Marketing in India: Private Performance and
Public Policy. Cornell, Ithaca.
Logan, W.J.C. and Doody, W.F. (1971): Rice Marketing and Situation Report
of Vietnam. USAID/ADFA, Saigon.
Madhavan, M.C. (1972): "Acreage Response of Indian Farmers: A Case of
Tamil Nadu", Indian Journal of Agricultural Economics. 
XXVII(1): 67-86.
Mathur, P.N. and EZEKIEL, H. (1961): "Marketable Surplus of Food and Price
Fluctuations in a Developing Economy", Kyklos XIV: 
396-407.
Ministry of Agriculture and Industry, South Vietnam (1975): Lua gao tai
Viet-Nam: so luoc ve he-thong thep-thi 1964-1974
(Rice in Vietnam, general supply system). Saigon.
Ministry of Agriculture and Industry, South Vietnam (1974): Xuat nhap cang
nong-pham cua Viet-Nam cong-hoa (Agricultural commodities 
export and import). Saigon.
National Bank of Vietnam (1970-1974): Annual Report.
Nerlove, M. and Addison, W. (1958): "Statistical Estimation of Long-Run
Elasticities of Supply and Demand". Journal of Farm 
Economics. XL(4): 861-880.
Nerlove, M. (1958): "Distributed Lags and Estimation of Long Run Supply
and Demand Elasticities: Theoretical Consideration". 
Journal of Farm Economics, XL(2): 301-313.
Nerlove, M. (1958): The Dynamics of Supply: Estimation of Farmers1
Response to Price. John Hopkins, Baltimore.
Nguyen Van Hao (1972): Dong gop 1, kinh-te (Economic contribution 1).
Lua thieng, Saigon.
123
Owens, T.R., et al. (1972): A Proposal to Improve Paddy and Rice Marketing
in South Vietnam. USAID/ADFA, Saigon.
Samson, R. L. (1970): The Economics of Insurgency in the Mekong Delta of
Vietnam, M.I.T., Cambridge, Massachusetts.
Schultz, H. (1957): The Theory and Measurement of Demand. University of
Chicago, Chicago.
Schultz, T.W. (1968): Economic Growth and Agriculture. McGraw-Hill,
New York.
Shepherd, G.S. (1972): Agricultural Price Analysis, 5th ed. , Iowa, Ames.
Stem, R.M. (1962): "The Price Responsiveness of Primary Producers",
Review of Economics and Statistics, XLIV: 202-207.
Stigler, G.J. (1966): The Theory of Price, 3rd ed. Macmillan, New York.
Taylor, A. ed. (1972): Focus on Southeast Asia. Praeger, New York.
Timmer, C.P. (1971): Some Factors Affecting Rice Consumption in Indonesia
in 1973-74. Memorandum to Dr Saleh Afiff.
U.S. Department of Agriculture/Economic Research Service (1971):
World Demand Prospects for Grain in 1980, with emphasis
on Trade by the Less Developed Countries. Foreign 
Agricultural Economic Report No.75, USAID, Washington.
U.S. Operations Mission to Vietnam/Economic and Financial Planning Division
(1964): Annual Statistical Bulletin, Saigon.
USAID (1970): Agriculture in the National Economy of the Republic of
Vietnam. Saigon.
Vietnam Statistical Yearbook (1959-1972): National Institute of Statistics,
South Vietnam.
Whetham, E.H. (1972): Agricultural Marketing in Africa. Oxford University
Press, London.
Wildman Agricultural Research Inc. (1970): Economic and Engineering Study,
Grain Storage and Marketing System of Vietnam, Toledo, 
Ohio.
Wonnacott, R.J. and Wonnacott, T.H. (1970): Econometrics. John Wiley,
New York.
Yamane, T. (1967): Statistics: An Introductory Analysis. 2nd ed. Harper
and Row, New York.
APPENDIX A.1
124
RICE CULTIVATED AREAS AND PRODUCTION, SOUTH VIETNAM
1972-1973
Cultivated area Production Yield
('000 ha)('000 ton)(kg/ha)
Province
Total Local
variety
High
yield
variety
Total Local
variety
High
yield
variety
Local
variety
High
yield
variety
WESTERN PART
An-Giang 182.5 133.0 49.5 341.8 174.5 167.3 1,312 3,379
An-Xuyen 108.9 105.0 3.9 150.2 136.5 13.7 1,300 3,512
Ba-Xuyen 218.0 175.0 43.0 530.8 358.8 172.0 2,050 4,000
Bac-Lieu 150.0 110.0 40.0 368.4 220.0 148.4 2,000 3,710
Chau-Doc 131.0 120.0 11.0 234.5 192.0 42.5 1,600 3,863
Chuong-Thien 116.5 97.5 19.0 249.6 175.5 74.1 1,800 3,900
Dinh-Tuong 134.0 65.0 69.0 344.5 123.5 221.0 1,900 3,202
Go-Cong 49.0 34.5 14.5 101.6 55.2 46.4 1,600 3,200
Kien-Giang 143.0 112.0 31.0 305.8 190.8 115.0 1,703 3,709
Kien-Hoa 119.0 79.0 40.0 292.6 142.6 150.0 1,805 3,750
Kien-Phong 115.0 105.0 10.0 204.0 168.0 36.0 1,600 3,600
Kien-Tuong 37.5 30.0 7.5 66.3 43.5 22.8 1,450 3,040
Long-An 126.5 61.5 65.0 360.2 137.9 222.3 2,242 3,420
Phong-Dinh 140.0 85.0 55.0 403.8 172.5 231.3 2,029 4,205
Vinh-Binh 133.5 111.0 22.5 309.8 217.6 92.2 2,960 4,097
Vinh-Long 107.5 32.5 75.0 316.7 57.9 258.8 1,781 3,450
Sa-Dec 68.5 37.0 31.5 228.6 83.4. 145.2 2,254 4,609
TOTAL 2,080.4 1,493.0 587.4 4,809.2 2,650.2 2,159.0 1,775 3,675
EASTERN PART
Bien-Hoa 41.0 18.0 23.0 140.0 39.0 101.0 2,166 4,391
Binh-Duong 15.0 9.0 6.0 42.0 18.0 24.0 2,000 4,000
Hau-Nghia 36.0 31.0 5.0 69.7 52.7 17.0 1,700 3,400
Binh-Tuy 7.2 2.7 4.5 18.4 4.4 14.0 1,629 3,111
Gia-Dinh 45.1 25.1 20.0 110.5 45.7 64.8 1,820 3,240
Long-Khanh 7.5 3.5 4.0 21.6 5.6 16.0 1,600 4,000
Phuoc-Long 3.5 3.0 .5 4.7 3.3 1.4 1,100 2,800
Phuoc-Tuy 6.5 4.5 2.0 13.6 6.3 7.3 1,400 3,650
Tay-Ninh 45.5 31.0 14.5 101.6 56.0 45.6 1,806 3,144
TOTAL 207.3 127.8 79.5 522.1 231.0 291.1 1,807 3,661
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Appendix A.l - continued:
Cultivated area Production Yield
('000 ha) ('000 ton) (kg/hia)
Province
Total Local
variety
High
yield
variety
Total Local
variety
High
yield
variety
Local
variety
High
yield
variety
CENTRAL LOWLANDS
Binh-Dinh 84.0 28.5 55.5 262.0 45.5 216.5 1,716 3,900
Binh-Thuan 22.0 13.0 9.0 58.2 24.0 34.2 1,846 3,800
Khanh-Hoa 34.0 18.0 16.0 86.1 25.3 60.8 1,807 3,800
Ninh-Thuan 14.5 6.5 8.0 44.9 13.7 31.2 2,107 3,900
Phu-Yen 32.5 7.5 25.0 119.6 15.6 104.0 2,080 4,160
Quang-Nam 33.0 23.5 9.5 59.5 32.0 26.5 1,404 2,789
Quang-Ngai 72.0 40.0 32.0 207.2 73.2 134.0 1,830 4,187
Quang-Tin 33.7 28.2 5.5 57.3 40.5 16.8 1,488 3,054
Thua-Thien 40.4 36.0 4.4 68.0 54.0 14.0 1,500 3,181
Cam-Ranh 1.8 1.0 .8 4.0 1.6 2.4 1,600 3,000
TOTAL 367.9 202.2 165.7 966.8 326.4 640.4 1,672 3,864
CENTRAL HIGHLANDS
Darlac 17.7 17.0 .7 18.9 17.0 1.9 1,000 2,714
Ronturn 2.0 2.0 - .2 .2 - 100 -
Lan-Dong 2.6 2.5 .1 2.8 2.5 .3 1,000 3,000
Phu-Bon 4.9 4.5 .4 5.7 4.5 1.2 1,000 3,000
Pleiku 9.5 9.0 .5 10.4 9.0 1.4 1,000 3,800
Quang-Duc 3.2 3.0 .2 3.6 3.0 .6 1,000 3,000
Tuyen-Duc 4.5 4.0 .5 8.5 6.6 1.9 1,650 3,800
TOTAL 44.4 42.0 2.4 50.1 42.8 7.3 1,019 3,299
SOUTH VIETNAM 3, 700.0 1,865.0 835.0 6,348.2 3,250.4 3,097.8 1,742 3,709
Source: Agricultural Statistics Yearbook, 1972.
Year
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
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APPENDIX A.2
REGIONAL RICE CULTIVATED AREAS, SOUTH VIETNAM, 1956-1972
('000 ha)
South
Vietnam
Southern
Part
Central
Lowlands
Central
Highlands
2,540 2,060 375 105
2,719 2,125 489 105
2,291 1,702 5.5 74
2,400 1,810 504 86
2,318 1,749 481 88
2,353 1,823 460 70
2,479 1,925 493 61
2,538 1,965 501 72
2,563 1,959 554 70
2,429 1,877 489 63
2,295 1,819 420 56
2,296 1,832 415 49
2,394 1,929 417 48
2,430 1,966 416 48
2,520 2,045 418 48
2,625 2,154 421 50
2,700 2,288 368 44
Source: Agricultural Statistics Yearbook, 1960-1972.
Year
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
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APPENDIX A.3
REGIONAL RICE YIELD, SOUTH VIETNAM, 1956-1972
(kg/ha)
South
Vietnam
Southern
Part
Central
Lowlands
Central
Highlands
1,343 1,330 1,928 1,285
1,173 1,196 1,200 595
1,848 2,042 1,322 1,047
2,121 2,261 1,753 1,100
2,138 2,371 1,469 1,139
1,958 2,057 1,717 957
2,100 2,232 1,729 913
2,099 2,220 1,803 845
2,024 2,147 1,707 993
1,985 2,116 1,617 935
1,890 1,946 1,760 940
2,042 2,131 1,734 1,160
1,824 1,899 1,570 1,018
2,105 2,191 1,805 1,166
2,276 2,353 2,022 1,237
2,409 2,446 2,365 1,176
2,260 2,329 2,024 1,128
Source: Agricultural Statistics Yearbook, 1960-1972.
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APPENDIX A.4
UTILISATION AND DISPOSITION OF RICE CROP (UNMILLED) ON FARMS, SOUTH VIETNAM, 1968-69
RegionandProvince
Production1968-1969(1,000metrictonnes)
Food Seed Feed Sales Payment in Paddy
1,000metrictonnes %
1,000metrictonnes %
1,000metrictonnes %
1,000metrictonnes %
1,000metrictonnes %
VIETNAM 3,809.8 1,179.1 30.9 121.3 3.2 185.8 4.9 1,280.4 33.6 1,043.2 27.4
Southern Vietnam 3,585.3 1,048.6 29.2 114.7 3.2 177.4 5.0 1,234.4 34.4 1,010.2 28.2
An-Giang 264.0 50.0 19.0 17.0 6.4 10.0 3.8 112.2 42.5 74.8 28.3
An-Xuyen 205.0 64.0 31.2 5.0 2.4 12.0 5.9 105.4 51.4 18.6 9.1
Ba-Xuyen 423.6 90.0 21.3 9.0 2.1 14.0 3.3 167.7 39.6 142.9 33.7
Bac-Lieu 216.0 55.0 25.5 5.0 2.3 11.0 5.1 85.6 39.6 59.4 27.5
Bien-Hoa 68.0 20.0 29.4 1.3 1.9 2.5 3.7 25.6 37.7 18.6 27.3
Binh-Duong 30.0 8.3 27.7 0.5 1.7 1.0 3.3 10.2 34.0 10.0 33.3
Chau-Doc 180.0 50.0 27.8 13.0 7.2 7.0 3.9 40.2 22.3 69.8 38.8
Ch uong-Thien 198.0 50.0 25.3 7.0 3.5 10.0 5.0 68.1 34.4 62.9 31.8
Dinh-Tuong 240.0 67.0 27.9 5.5 2.3 13.0 5.4 66.4 27.7 88.1 36.7
Gla-Dinh 105.6 35.0 33.2 1.9 1.8 5.3 5.0 15.8 15.0 47.6 45.0
Go-Cong 105.8 36.0 34.0 2.3 2.2 6.0 5.7 27.7 26.2 33.8 31.9
Kien-Giang 184.0 59.0 32.1 7.8 4.2 11.0 6.0 53.2 28.9 53.0 28.8
Kien-Hoa 215.2 55.0 25.5 4.0 1.9 17.0 7.9 90,5 42.1 48.7 22.6
Kien-Phong 144.0 51.0 35.4 9.0 6.2 7.0 4.9 46.2 32.1 30.8 21.4
Kien-Tuong 21.0 7.3 34.8 0.9 4.5 0.8 3.8 7.2 34.1 4.8 22.8
Long-An 216.0 45.0 20.8 4.2 2.0 7.0 3.2 111.9 51.8 47.9 22.2
Phong-Dinh 225.0 80.0 36.5 7.0 3.1 11.0 4.9 58.4 25.9 68.6 30.5
Phuoc-Tuy 12.0 2.5 20.8 0.3 2.5 0.6 5.0 4.6 38.3 4.0 33.4
Sa-Dec 107.1 55.0 51.4 4.0 3.7 3.0 2.8 19.0 17.7 26.1 24.4
Tay-Ninh 59.5 23.5 39.5 1.4 2.3 2.2 3.7 14.6 24.5 17.8 30.0
Vinh-Binh 201.5 75.0 37.2 5.0 2.5 15.0 7.4 65.0 32.3 41.5 20.6
Vinh-Long 164.0 70.0 42.7 3.6 2.1 11.0 6.7 38.9 23.8 40.5 24.7
Central Lowlands 224.5 130.5 58.1 6.6 2.9 8.4 3.8 46.0 20.5 33.0 14.7
Binh-Dinh 161.5 94.5 58.5 5.0 3.1 7.0 4.3 35.2 21.8 19.8 12.3
Phu-Yen 63.0 36.0 57.1 1.6 2.5 1.4 2.3 10.8 17.1 13.2 21.0
Source: Agricultural Statistics Yearbook, 1970
APPENDIX A.5
ESTIMATED RICE SUPPLY AND USE, SOUTH VIETNAM, 1960-1973
(*000 metric tonnes)
YEAR
Item Unit
1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973
PADDY
Production t-1 1000tonnes 5092 4955 4607 5205 5327 5185 4822 4337 4688 4366 5115 5716 6324 6348
Seed use (40 kg/ha) II 93 94 99 102 102 97 92 92 96 97 100 105 108 113
Losses 10% II 509 496 461 521 533 519 482 434 463 437 512 572 632 635
Industrial use 3% II 153 149 138 156 160 156 145 130 141 131 153 171 190 190
Feeding animal 16% 11 815 793 737 833 852 830 772 694 750 699 818 915 1012 1016
3522 3423 3172 3593 3680 3583 3331 2987 3232 3002 3685 3953 4382 4394
CLEARANCE
Rice (2/3 paddy) II 2348 2282 2115 2395 2453 2389 2221 1991 2155 2001 2457 2635 2921 2929
Export (-) Import 
(+) It -340 -155 -84 -323 -49 +129 +434 +750 +678 +326 +553 +137 +271 +304
Change in stock II - - +8 +8 -46 +76 +2 -88 -102 +196 -48 +19 -11 +25
Human consumption II 2008 2127 2031 2080 2358 2594 2657 2653 2731 2523 2962 2791 3181 3258
Population million 14.07 14.49 14.27 14.13 14.36 15.02 15.11 16.25 16.26 16.54 17.33 18.71 19.21 19.73
Per capita human 
consumption kg/head 143 147 142 147 164 173 176 163 168 153 171 149 166 165
Source: Calculated from data in Agricultural Statistics Yearbook, 1960-1973.
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Year
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
APPENDIX B.l
DATA USED IN SUPPLY RESPONSE
D E L T A R E G I 0 N C E N T R A L L 0 W L A N D S
Pro­
duction
1000
tonnes
Hectares 
1000 ha
Yield
kg/ha
Rainfall 
mm /year
Pr/CPI 
lag 1 yr 
$VN/
100 kg
Pro­
duction
1000
tonnes
Hectares 
1000 ha
Yield
kg/ha
Rainfall 
mm / year
Pr/CPI 
lag 1 yr 
$VN/
100 kg
Tech­
nology
Ferti­
liser
100
tonnes
War
inse­
curity
3400.4 1662.0 2046 2174.1 311.76 790.5 460.5 7717 1609.9 420.00 61.0 1237 2
3905.7 1753.0 2228 2788.7 386.06 853.3 493.5 1729 1882.1 519.91 62.0 1156 2
3965.4 1787.2 2219 1995.4 363.73 902.5 500.6 1803 1558.8 490.34 63.0 3009 3
3743.3 1738.5 2153 2475.1 337.00 910.8 533.6 1707 2619.3 453.00 64.0 1691 3
3520.1 1675.0 2101 2455.4 352.77 791.0 489.1 1617 1375.9 475.22 65.0 1776 3
3120.0 1628.8 1915 2749.2 311.61 744.3 420.4 1770 1896.3 484.54 66.0 1805 5
3509.5 1649.6 2127 2452.9 353.39 727.4 414.6 1754 1612.1 632.72 67.0 2538 5
3310.2 1745.0 1837 2008.9 477.77 655.6 417.5 1570 1222.2 548.03 68.5 1607 5
3928.0 1787.2 2198 2048.9 342.46 752.0 416.5 1806 2011.9 527.95 70.5 3931 5
4387.0 1853.5 2367 2666.2 475.21 845.0 418.0 2022 1444.8 547.73 75.0 4330 4
4755.0 1947.5 2442 2818.2 417.85 995.7 421.0 2365 1399.1 543.53 81.7 1721 4
4809.2 2080.4 2312 2429.1 420.00 966.8 367.9 2628 1807.2 486.18 90.1 3146 4
5552.0 2166.4 2563 2701.3 527.62 877.9 385.8 2276 1865.2 556.43 99.0 4066 4
Source: Agricultural Statistics Yearbook, 1960-1972.
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APPENDIX B.2
ESTIMATED DELTA AREA RESPONSE 
(1960- 1972)
Ht-1 P ,/C .t-1 t-1 T D K R2 F
.881 .151 .011 .90 47.53
(6.04)* (2.33)*
.607 .103 .190 1.534 .92 35.11
(2.49)* (1.44) (1.37)
.887 .168 -.030 -.094 .91 32.28
(6.10)* (2.52)* (-1.04)
.620 -.084 4.96 .93 61.77
(1.09) (-3.08)*
.389 .098 .351 -.066 2.59 .96 44.66
(1.87)** (1.76) (2.81)* (-2.59)*
Ht-1 cultivated area, lag 1 year.
P ^/C ^ - price of rice deflated by consumer price index, lag 1 year.
T - technology
D - war insecurity *
**K constant
significant at 5 per cent level, 
significant at 10 per cent level.
APPENDIX B.3
ESTIMATED CENTRAL LOWLANDS AREA RESPONSE 
(1960 - 1972)
Ht-1 P , /C . t-1 t-1 T D K R2 F
.916 .130 -.317 .63 8.65
(3.30)* (.47)
.504 -.007 -.289 4.284 .67 6.67
(1.20) (-.24) (1.28)
-.234
(-2.93)*
6.380 .44 8.61
.850 .411 -.177 -1.44 .79 11.07
(3.78)* (1.65) (-2.54)*
.648 .313 -.147 -.159 1.006 .80 7.98
(1.77) (1.08) (-.72) (-2.09)*
Ht_^ - cultivated area, lag 1 year.
Pt-1/Ct-1 "* price rice deflated by consumer price index, lag 1 year.
T - technology
D - war insecurity
K constant * significant at 5 per cent level.
APPENDIX B.A
ESTIMATED DELTA YIELD RESPONSE 
(1960 - 1972)
T D F R K R2 F
.534 -.132 4.356 .68 10.85
(4.65)* (-2.37)*
.351 .035 5.119 .53 5.58
(2.24)* (.66)
.429 -.163 .074 4.505 .77 10.09
(3.65)* (-3.09)* (1.84)
.372 .141 4.146 .54 5.96
(2.83)* (.90)
.500 -.126 .099 3.799 .70 7.08
(3.96)* (-2.19)( (.73)
.323 -.161 .100 .207 3.394 .84 10.33
(2.68)* (-3.42)* (2.59)* (1.82)**
T - technology 
D - war insecurity 
K - constant 
F - fertiliser 
R - rainfall
* significant at 5 per cent level 
** significant at 10 per cent level
APPENDIX B.5
ESTIMATED CENTRAL LOWLANDS YIELD 
(1960- 1972)
RESPONSE
T D F R K R2 F
.905
(5.79)*
3.684 .75 33.51
.906
(5.59)*
.058
(.47)
3.249 .76 15.68
.993
(5.78)*
-.096
(-1.15)
3.431 .78 17.93
.989
(5.46)*
-.092
(-1.02)
.031
(.25)
3.212 .78 10.85
.982
(4.50)*
-.094
(-.93)
.004
(.67)
.029
(.22)
3.216 .78 7.24
T - technology
D - war insecurity
K - constant
F - fertiliser * significant at 5 per cent level
R - rainfall AA significant at 10 per cent level
APPENDIX C.l
DATA USED IN DEMAND ANALYSIS
Year
Total rice 
consumption 
('000 tonnes)
Popu­
lation
(million)
Consumption 
per capita 
(kg)
National
Income
(billion $VN)
Income 
per cap. 
($VN)
Price of 
rice/CPI 
($/100 kg)
Price of 
wheat/CPI 
($/100 kg)
Price of
com
($VN/100 kg)
1960 2705 14.07 192 81.93 5822 569 1000
1961 2818 14.49 194 81.69 5636 730 996 324
1962 2680 14.28 188 89.33 6258 674 1135 386
1963 2805 14.13 198 89.99 6367 636 1025 414
1964 3195 14.36 223 99.07 6900 649 1359 418
1965 3213 15.02 214 107.97 7187 690 1211 454
1966 3328 15.11 220 108.49 7179 645 1026 711
1967 3266 16.26 201 110.67 6808 875 950 1332
1968 3389 16.26 208 105.80 6507 707 748 1399
1969 3142 16.54 190 110.18 6660 891 827 2214
1970 3574 17.33 206 117.54 6781 845 590 2575
1971 3585 18.71 192 120.76 6455 760 598 4300
1972 4045 19.21 211 120.42 6268 930 743 5700
1973 4138 19.73 210 123.80 6274 949 515 9603
Source: Agricultural Statistics Yearbook, Vietnam, 1960-1973. 
Vietnam Statistical Yearbook, 1960-1972.
Year
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
APPENDIX C.2
DATA USED IN DEMAND ANALYSIS
Number of 
(’000)
pigs Number of chickens 
(’000)
Number of 
C'OOO)
ducks
Surplus Deficit Surplus Deficit Surplus Deficit
1530 1423 12401 7651 8941 2553
1799 1532 13523 8492 10433 2559
2003 1652 13740 8661 9924 2690
1997 1475 14885 7357 10356 3128
1615 1639 12402 7578 10409 3530
1742 1433 12613 7044 10705 3038
2023 1529 12472 7533 11929 3220
2124 1647 12684 7364 10947 3155
2064 1783 12372 7870 11302 3173
2092 1980 12269 7248 13194 3316
u>
On
Source: Foote, R.J. (1972).
Year
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
APPENDIX C.3
DATA USED IN DEMAND ANALYSIS
Paddy used Population Paddy price
('000 tonnes) (’000) ($VN/100 kg)
Surplus Deficit Surplus Deficit Surplus Deficit
2523 1481 5829 8446 316 426
2790 1418 5820 8313 337 453
3191 1602 5850 8509 353 475
3059 1761 5876 9148 312 485
3032 1960 5827 9285 353 633
2672 2221 5926 10330 478 548
3065 2019 5900 10359 342 528
2817 1896 5969 10574 475 548
3301 2060 6555 10778 418 544
3731 1647 7081 11627 421 487
Source: USAID, 1970.
Agricultural Statistics Yearbook, 1971. 137
APPENDIX C.4
ESTIMATED TOTAL DEMAND FUNCTION 
(1960 -1973)
P/CPI N I Constant R2 F
1.05 5.18 0.83 60.55
(7.78)*
1.03 .47 1.08 0.89 46.60
(9.16)* (2.50)*
-.09 1.15 5.50 0.84 28.53
(-.51) (4.59)*
-.10 1.15 .48 1.41 0.90 29.73
(-.68) (5.53)* (2.46)*
P/CPI - Wholesale price of rice deflated by consumer price index 
N - population 
I - per capita income
* significant at 5 per cent level
Lo
00
APPENDIX C.5
ESTIMATED PER CAPITA DEMAND FUNCTION 
(1960 - 1973)
P/CPI I t Constant R2 F
.46 2.17 -15.17 0.38 3.30
(2.33)* (.33)
-.01 .48 1.13 0.37 3.23
(-.10) (2.54)*
.48 1.09 0.37 7.04
(2.65)*
-.01 .48 — 1.12 0.37 1.96
(-.06) (2.33)* (.02)
P/CPI - wholesale price of rice deflated by consumer price index 
I - per capita income 
t - time trend
* significant at 5 per cent level
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APPENDIX C.6
INCOME ELASTICITY OF DEMAND FOR RICE IN VARIOUS COUNTRIES
Country
Income
elas­
ticity
Country
Income
elas­
ticity
Country
Income
elas­
ticity
North America .19 Africa -1.29 Afghanistan .60
Canada .20 Nth-W. Africa .53 Iran .30
U.S.A. .20 Algeria .40 Iraq .70
West Europe .16 Morocco .40 Asia & F.E. .30
France .20 Tunisia .40 South Asia .34
Germany .30 Gambia .20 Ceylon .40
Italy .00 Ghana .80 India .40
Netherlands .20 Guinea .40 Nepal .30
Austria .30 Ivory Coast .50 Pakistan .30
Denmark .30 Central Africa .75 E. & S.E. Asia .24
Finland .30 Congo 1.00 Burma .10
Greece .30 Eastern Africa .17 Cambodia .40
Iceland .50 Ethiopia .60 Taiwan .30
Ireland .50 Kehya .70 Hong Kong .20
Norway .40 Tanzania .50 Indonesia .70
Portugal .10 Zambia 1.00 South Korea .30
Spain .10 Latin America .25 Laos .40
Switzerland .10 Central America .27 Malaysia .19
United Kingdom .00 Honduras .60 West Malaysia .20
Yugoslavia .20 Mexico .30 Sabah .10
Australia .00 Puerto Rico .40 Sarawak .10
New Zealand .10 South America .32 Philippines .20
Japan -.10 Brazil .20 Singapore .10
South Africa .50 Chile .20 Thailand .20
Ecuador .50 South Vietnam • 481
Peru .30
Source: Agricultural Commodity Projections, 1970-1980.
1. Result from demand analysis for rice in period 1960-1973
APPENDIX D.l
PRICE OF ORDINARY PADDY AT PROVINCIAL RICE MILLS, SOUTH VIETNAM, 1967-1973
($VN/100 kg)
Year Region 1 2 3 4 5 6 7 8 9 10 11 12
r^. Western Part 924 1170 1425 1390 1351 1401 1379 1365 1384 1369 1348 1336
vO
ON Eastern Part 992 1200 1395 1463 1434 1575 1518 1473 1541 1439 1506 1560
rH Central Lowlands 1399 1515 1637 1575 1558 1500 1662 1687 1484 1540 1492 1566
00 Western Part 1332 1316 1212 1164 1196 1163 1126 1201 1220 1224 1239 1306
vO
ON Eastern Part 1539 - 1925 1925 1820 1721 1748 1772 1831 1685 1665 1644
r—1 Central Lowlands 1611 — 1962 1950 1914 1831 1805 1867 1842 1903 1885 1892
ON Western Part 1356 1358 1337 1422 1603 1833 1981 2314 2474 2410 2849 3178
VO
ON Eastern Part 1603 1712 1925 1978 1918 2039 2149 2352 2646 2591 2925 2986
i—1 Central Lowlands 1963 2159 2096 2291 2062 2120 2269 2273 2612 2612 2990 2719
o Western Part 2456 2391 2636 2695 2594 2460 2515 2532 2447 2307 2338 2326
ON Eastern Part 3034 3104 3192 3233 3230 3120 3229 3051 3054 3114 3028 2922
r—1 Central Lowlands 2901 3379 3441 3619 3677 3597 3253 3026 2768 2689 3078 3113
rH Western Part 2172 2148 2321 2400 2556 2714 2977 3203 3351 3465 3802 4081
ON Eastern Part 2730 2668 2583 2713 2650 2676 2970 2813 3868 3915 4237 4777
rH Central Lowlands 2958 3041 3233 3413 3280 3311 3339 3540 3339 3405 3495 4355
OJ Western Part 3728 3883 4114 4127 4262 4188 4565 5119 5447 5386 5333 5212
ON Eastern Part 4750 4961 5049 4962 5150 5609 5690 5936 6242 6767 6225 6020
rH Central Lowlands 4264 4420 4783 4789 4695 4454 4586 4903 5009 5350 5525 5617
CO Western Part 5240 5260 5285 5664 5740 5968 6572 8315 8409 8468 8707 9335
ON Eastern Part 6240 6400 6543 6579 6625 6719 7436 9275 10068 12137 10757 11190
i—1 Central Lowlands 5825 6040 6214 6628 6571 6840 3408 9525 10186 11225 11114 12700
Source: Agricultural Statistics Yearbook, 1967-1973.
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APPENDIX D.2
PRICES OF RICE NO. 1 AT PROVINCIAL MARKET, SOUTH VIETNAM, 1969-1973
($VN/100 kg)
Year Region 1 2 3 4 5 6 7 8 9 10 11 12
Saigon 3125 3125 3200 3100 3100 3375 3445 4150 4150 4250 5025 5000
On Western Part 2417 2544 2557 2550 2712 2918 3140 3629 3894 4029 4610 5254vO Eastern Part 3060 3050 3110 3289 3548 3468 3915 3780 4337 4197 4942 5207
rH Central Lowlands 3436 3590 3650 4074 4013 3775 3931 3986 4817 5086 5800 5214
Central Highlands - - 3575 3812 4105 4012 4166 4333 4633 4733 5250 5575
Saigon 5100 5300 5600 5500 5600 5200 5000 4850 4800 4750 4900 4900
o Western Part 4272 4091 4363 4540 4546 4407 4426 4462 4315 4147 4097 4112
ON Eastern Part 5137 5237 5633 5450 5689 5455 5363 5230 5055 5394 5110 4910
rH Central Lowlands 5600 6343 5725 6433 5944 5912 5700 5266 5228 5270 5144 5100
Central Highlands 5050 5567 5125 5666 6000 6800 6640 6333 5115 5300 5960 5880
Saigon 4900 4900 4850 4950 5000 5000 5150 5800 6250 6800 7500 7500
Western. Part 4017 4037 4144 4140 4225 4359 4786 5127 5417 5812 6275 6853
ON Eastern Part 5081 4689 4589 4600 5011 4650 4750 5500 5820 6000 6450 6973
rH Central Lowlands 5072 5355 5512 5455 5455 5466 5900 5600 5336 5336 5625 6728
Central Highlands 6783 6160 6200 5550 5550 5916 5625 - 5890 6420 6580 7450
Saigon 7400 7400 7800 8700 8700 8700 8700 9000 10500 11000 10200 10100
CN Western Part 6518 6831 7153 7112 7212 7259 7553 8682 8929 8573 8893 9050
On Eastern Part 6900 7282 7280 7400 8100 8411 8422 8855 9471 10400 10717 10306
rH Central Lowlands 7014 7086 7500 7300 7050 7114 7333 8120 8300 8767 9271 9186
Central Highlands 7367 7360 7866 8300 8020 8700 9067 8920 9267 9700 10000 9917
Saigon 10800 - 10750 11800 10625 11428 13280 16096 15884 16500
CO Western Part 8596 8795 8357 8784 8792 8927 10093 12656 13410 13878 14682 14635
ON Eastern Part 9700 9437 9825 9700 9747 10370 11578 15158 15746 17867 16437 16097
rH Central Lowlands 8942 8325 8824 9328 9575 9778 12257 14325 14968 15837 17497 18876
Central Highlands 9925 10583 10833 11375 11687 13583 16887 — 15711 1800
Source: Agricultural Statistics Yearbook, 1969-1973. ■e-N>
APPENDIX D.3
MOVING SEASONAL INDEX FOR WHOLESALE PRICES OF RICE, SOUTH VIETNAM, 1954-1971
Year
MON T H
1 2 3 4 5 6 7 8 9 10 11 12
1954 96.13 95.51 92.53 92.94 93.33 90.72 96.57 109.48 116.10 114.45 104.46 97.76
1955 93.74 93.46 93.53 97.98 95.60 96.90 95.99 99.73 98.39 119.30 108.09 107.29
1956 102.24 99.53 103.95 102.06 100.11 103.45 108.56 108.89 109.09 91.13 86.33 84.66
1957 100.40 96.72 89.23 87.22 86.85 89.80 106.34 111.05 109.48 106.82 108.18 108.93
1958 95.65 93.99 94.65 91.24 89.42 93.02 102.55 103.86 111.43 117.38 106.97 99.84
1959 90.54 90.76 91.28 89.90 97.76 101.11 108.32 116.21 117.65 105.81 97.56 93.17
1960 88.93 86.05 88.52 93.34 95.69 99.26 102.13 106.99 112.53 109.12 110.77 106.71
1961 92.56 96.30 101.53 99.64 100.65 101.84 101.27 lOo.Ol 101.15 101.48 101.57 101.60
1962 92.99 95.64 94.72 96.99 103.34 106.18 110.32 113.70 111.96 93.34 90.45 90.76
1963 90.59 91.08 100.22 100.67 102.35 105.24 103.84 102.47 101.54 101.01 100.57 100.41
1964 100.69 100.30 97.99 98.95 98.38 97.81 99.64 103.52 102.59 101.57 100.14 98.43
1965 96.77 99.98 96.21 99.93 106.03 105.15 103.46 102.46 101.23 97.56 96.40 94.89
1966 100.70 98.70 100.83 98.46 104.58 101.79 112.66 105.76 96.22 97.70 90.38 91.83
1967 95.38 92.51 124.05 108.32 104.53 97.66 96.81 94.47 96.04 96.21 96.60 97.42
1968 101.11 101.13 103.75 102.49 102.37 98.61 96.69 97.44 97.43 98.27 98.47 102.23
1969 97.24 96.39 94.89 93.47 94.82 92.57 101.88 109.22 98.54 109.77 109.06 102.15
1970 96.00 102.81 102.12 101.34 98.97 100.49 100.29 100.42 100.04 100.07 100.14 97.28
1971 98.06 97.27 97.28 95.53 96.23 95.35 98.16 103.17 103.17 104.46 107.38 104.87
Source: Calculated from Agricultural Statistical Yearbook, 1960-1972 UJ
